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WEST INDIAN STARCHES, 

in w hu'itonsiiaw, m.a., ».s. 

Vs i-.taiU on tin* StnII of the Iiupennl 
Dopni < nioiit ot VkiuhiHiuv for the Wont ladies. 

\ stiiUnn; {> 0111 1 111 eoniunion with West hidum 
a^jfi'iealtuee one whieli eannot fnil to attvaet tho attention 
of siu<len(s of iMMiiHnnh" liotany is the larK<' number of stareh- 
piodueinf? pliuits Tlir<iuglt<»ut the whole of tin' West rndles 
the sw(H«( potato the >aiiii ainl the tannia or eoeo aro the 
piineipal loodsot the tiatnes. It in a laet, only too obvious, 
that starch i- tlie nialti eoiislitiient of tin' West Indian's diet, 
and that most ol the foods are dc'cldedly lacking In other 
constituents, more espeeiall> the llesh-rorming, nitrogenouH 
suhstanees* 

III the lollowing pages tlaw is given inroimatiou relating to 
a huge numlier ol I In* ^e starchy fooilsancl the plants from wliieli 
they aie obtaiiKMl : ainl althougli the i>rimai*y obj<H*t of this 
papm* is to deal with the mieroseopieeharactt'rs of the starelieh, 
it luH been eoiiMdeied ailvisablo to in<*lude brief noten as to 
the soinees ol the staudies vvhiidi are (h'seribeiL 

it will at oiHM* Im* semi from tin* list of stareli plants that 
these ate b.\ no mean- eonihn*<l to any particular .set of orders 
01 families, but aie vmy widely dihtribuU'd thmighout the 
vegtaable kingdom At tln» same time, it will ho found that it 
is to some exii'id idinraeterbtie of eertain orders to store up 
foixl in the form of sjareli. This is partienlarly noticeable 
in tin- easi* <»f tin* natural order Hcif(nnineaey conbaiumg, an 
it doi^s, arrow loot, (ous-lesoiiols and other eaimah, ginger, 
plantain ainl banana. 

Inmldition to tin* ordinary foo<l plants, the lint eon tains 
a number of plants wliieh serve for feeding purposes in times 
of sear<*it v. I^'rom several of (lioHe latter atereh is extracted and 
c'alen like arrowroot by tho iiativoH, who know it as*pap/ 
Asoxamph's may bt* nieua<me<l the mnir sop, the sweet sop 
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au<l tlio mango. In tli(*sc casos iho green, unripe fruits are 
utilized befor(‘ the stored stareli has been <‘onv(‘rted into 
sugar. 

In Jamaiea, stareh for laundry purposes apiuvus to Ik‘ made 
almost entirely from the ea^-sava, though corn slaieh is often 
used lor the liner work : in Barbados, arrow root fro*n S(. Vineeiit 
is almostexehisLvely used for this purpose. Then* ar<‘ eculain 
other starelies mentioiu'd in this paper, wliieh, it seemed to th<‘ 
writer, might well be utilized for this f)urpose. A ui<*e, white* 
staieh can bo prepared, for (‘xample, from tin* w'ild \ariety of 
the tannia or eoeo (CoiocaHia VHCuleniu)^ or ‘seial<*h (s)<*o’ as 
it is often called. This plant grows in gr<‘at abumlane(* in 
some parts of the West Indies; for instaiKV, in tin* parish of 
St. Thomas, Jamaien, (‘spoeially in the neighlxnirhood of 
Morant Bay and Bath, it is extremely eommon by the l•oa<i- 
side. Possibly the faet that iiieonvenienee is eaused in the 
jiianufaeturo of stai<*h fiom this })lanl on a<*eoimt ol the 
irritating juice it eontaius would stand in tin* way of its being 
wddoly utilized. Again, at eortain seasons of tin* >ear a largo 
number of bread-fruits are allowed to lot on the ground. 
Bread-fruit stareh, in a iierfectly wliite, el(*an form, was found 
by the writt.*r to bo most easily prejiared. 

STARCH PLANTS ARRANGED AC^CORDING TO NATDBAI. 

ORDERS. 

In the following list of tin* principal stareh plants, arrang<‘d 
according to their natural orders, brief notes are also given as 
to the botanical characters, eultiv'ation, yield, etc ; 

Anona(’kak. 

As has already been sbded, a kind of arrowroot, know'n 
locally as *pap, ’ is prepared, espeeially in times of s<*areily, 



Fi(!. 1. Kiuit« and leaves of the hour hop, 

[From the Anmuil of (hi Porh iiUo A{frho(iHmf 

Sfnfhti forlOOSJ.) 

from bUo uuripe fruits of i)lant of tliih family, vi/-., tlu‘ 
Sour sop (A»io>ia mwicuta). 






‘Tlu* Soul *- 01 ) IS II sinnil holoiiKiu^ to the family 

Ananavini, It i»lows wild in mmiy parts of the West IiuVu^s, 
wliere Us well-kno>\ii fniil is iniieh appreeiated on aeeouut of 
its pheasant, sul)-a<*i<l flavoui*. The tree hears a large, green 
fruit with rough, priekl> skin, whieh sometimes weighs over 
12 11), It has a soft, juiey, white pulp, in whieh largo blaek or 
brown seeds are eml)ed<Ied.’ {AiP'iouKuml iSTeaw, Vol. II, 
p. ;]00.) 

It is state<t that pap is also pre))are<I from the unripe 
(ruits of the Sweet sop or Sugar appl(‘ (A. Htuvamoaa) and the 
Custard apple (d. retiruiala), but the writer has not examined 
starches from these fruits. 

ANACAIU)IA(‘MAM. 

On<‘ of t»he many uses, to whieh the widely distributed 
Mango {ManijiJera indica) is put, is that of alTording a kind of 
ai'J'owroot, Tliough but rarely jirepared in this dry form, 
fi*ctpiont use is maile of mango “pap.’ Curiously enough, this can 
Iwi ]mjpar(Kl cither from the unripe, ilesliy portion (niest)eai*p) 
or from the seed or ‘ kernel. ’ Th(‘30 two forms are dealt with 

below. 

It is statial in tin' Journal of (hr Jamaica Agricnlhiral 
Soviviy (Vol. II, p. 857) that the Secretary had received 
a sample of starch made trom the green mango by a woman in 
St, Elizabeth, This was ref<»iTed to the thou Island Chemist 
(Mr. Francis Watts, RI.C., F.C.S.), wJio reported as follows:— 
‘ The sample ‘submitted consists of almost iniro stareh of fairly 
goo<l eolour, though eapable of being waslied to a somewhat 
whiter eomlltion. In its projiertiea it is \ery similar to 
arrowroot ; when hoik'd with water it pioduees a jelly of a very 
similar eonsisteiicy to that jirodueed by the latter stareh. As 
an article eitlu'r of diet or of eommerce, mango starch will 
(♦ompare very closely with airowroot: this being ho, it in veiy 
donbtful whotiu'r it can be produced at a price Hufliciently low 
to <*ompete with arrowroot, of which the ordinary brands are 
now H<'IIing in tlie whoh'sale markets at prices ranging from 2(J. 
to Id. per ll>.’(lbi<l., p, 107.) 

In this connexion the writer’s experlonee in the prepaiation 
of mango starch, given under the heading of “ Ih’eimration of 
starch from th<» foregoing plants’ on p, 15, may be of intorcHl. 

Lkih^minuhak, 

Htarcdi is present in the seeds of a large number of 
leguminous plants found in the West Indies. Ah, however, the 
proportion of stai'cli is usually small, and stareh is, in 
eonsequenee, never prepared from them, but four examples are 
eouHidered in this paper. Those are the Congo or pigeon jiea 
{Cajann^ indhuH), the common ‘rod pea’ {Phmvolm imlgmds)^ 
“ Crab's eye ’ seeds (Ahrtif* preeatoriufi), and the Ground nut or 
Earth nut hyj)r)gnea). 

Hefcrcnco must, however, be ma<Ie to the Vam beau 
{PavhyrhhicH taberoHun), which produceH a large, starchy tuber, 
used for food purposes in times of scarcity. 
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'The Pollowiug account of tliLs plant imblishcd in tho 
AgrkxdiiU'ctJ Newn^ Vol. IIL p, 100 : - 

The yam bean ih not pavtieularly foujnu»n in Ihe West 
liulics, although plants are to bo found in cultivation in 
of the iblaudb. 

The following debciiption of the plant and it*^ nm\s is 
taken from Macfaydeii's FI om of Jamaica (p. 28U) : 

* Klowera white. Seeds red. The root is formed of a number 
of siniplo coid-like fibres, stretching uiulei* the surf ace 
of the ground, bearing in their course a succession t)f tubers. 

‘The beans are poisonous, but the root affords a vcny 
plentiful supply of a very wholesome food. The produce of 
three plants is usually sullicient to fill a bushel basket. The 
tubers may be either boiled plain, in which stale they are 
a veiy good substitute for yams or other roots in (*onnnoii use, 
or they may be siibinitted to a process shnilar to arrowroot, 
and a starch obtained. This staieh is of a pure white, and is 
equal in every respect to arrowroot. To the taste it is very 
pala^ble for custards or puddings. Kven the trash left after 
obtaining the btai‘ch, and which, in the preparatir>n of 
aiTOwu'oot, is lost, may. wdien thoroughly dried, be formed 
into a palatable and w’holesoine flour. 

‘ A very excellent fioiu* may also be obtained by slicing the 
tubers, drying them in the sun, and then reducing to a powder. 

*Tliis plant is deserving of being more generally cultivated 
than it has hitherto been. It ought in a great measure to 
supersede the arrowroot in cultivation. It can be planted al 
any season of the year and the routs are fit for digging in thc' 
course of four or live months; the return is itiiinitely greater 
than tliat from arrowroot, and the proportion of starch also is 
more abundant, ho that it can be brought to market at so chea]) 
a rate as to admit of being employed by calico printers in 
place of potato startdi,' 

In an article on this plant in the AVu- liallvtia (IS80, p. 17) 
reference is made to the use of the young pods as a V(>getable, 
served like French beans, to which, hownwer, tluy are superior 
owing to the abHence of uuy fibrous stringn. Although tiu* 
beaus are poisonous, the youug beans <»an safely be eaten wdien 
cooked. 

It is stated in the liaUvUa of (hr Jatnaiva Jiolaniaal 
Deparfniait (No. 44, p. 4) that from one seed sown at IIojx* 
Gai*dens five yams were dug weighing ^lltogothur U ll>. 


UCC’URBITACKAK. 

The ouly representative of this order among the West 
Indian starch plants is the Cho-cho (Sevhiinn vdalo), TIiih 
plant la known by a number of local names, among which nmv 
be mentioned ‘ Christophine, ’ • Chayote ’ and ‘ Ohayota \ It is 
widely cultivated for tho sake of its edible fruit. 

is a climbing plant, its smooth stem being funimhed 
with tendrils. The flowers arc yellowy male and female lieing 



fcMiiid oil tin* saiiH* plant. Tht* I'mit. \vhi<*h is iibout I iiichos 
long, is uwi*<l as a vogotahh*, Mioiigh in pla<*(*s whore it is very 
abniulant, it is also inin^h used Tor leiMling stoek, (*speeially pigs. 
It has also a reputation as a milk prodiieor wlu*n fed t.o eows. 

Till* <*]io eho bears a large fleshy root whi<*h ran bi* rooked 
and eaten lik<* a yam. It ran be severed from the [laront 
plant, whieh will often go on bearing for six or .seven year.s. 
Aei'ording to Simmons in Tro^nval AffriruUiur, this root 
eontains about 20 per rent, of stareh. llie following analysis 
of tin* root publisheil by irc*rrera in ijtt Nafnvaleza^ is given in 
Bulletin No. 28, Divi.sion of Botany, H, S. I)e|)artmi*nt of 
Agrienlt.ure (Thr //<>//’ . a iropivaf rtyvfahlr): - 


Water . 

71-00 

Stareh . 

|{(*.^inoiis material 

20-00 

.soluble In ether ... 

•20 

Sugars . 

Veg<d.able allnimen 

•82 

•18 

(k*lIulos(* .. 

5-00 

Bxtraefed material 

2-25 

Loss 

•20 

100-00 


*()n ae<*ount of the ease witii wlii(*h it is iligested, Herrera 
advo(*ates the usi* of the stareh of the (*hay()t<e as a substitate 
for arrowroot in feeding ehihiren and invalids as \vc*ll as for 
g(*neral purposes/ 

APO<n"N.\<*t3AK. 

This order eontaiiis one plant, at least, in whieh stareh is 
permam*nlly stored, vi/..,/tV/nViw am/W/o/o, In tiamaiea it is 
a eoinmon wee<l in pastures and].s known as * nightshade/ It is 
said to be a deadly poison, ami although stork u.sually give it 
a wide berth, n<*eidents have been known to oeeur through 
animals eating t.he plant when it has liemi disguis<*d in 
.someway. Itap|)<*ars t )0 be umlerstood that the swollen roofs of 
this plant ran be us<*d for food pur|)os(*s, providoil the poison is 
thoroughly washed mit, hut iieverthele.ss it is s<*areely <*ver 
used. It would seem advisable, however, that analysts should 
be familiar with the s<.ru<*tur(» of the grains of this starch, and 
a de.seription is, therefore, Inelmled in this paper. 

(’oNvor.vrnA<’KAK. 

This order eont/ains the important genus Ipomom» In 
Jamaica there ar(* about thirty native speeies, a mimber of 
which are eultivaUid on aeeouiil of their beautiful Howers, 
The sweet potato (Ipthnom however, is eultivated for 

the sn.ke of its tulierous loots, while stareh is prepared from 
.several other speci<*s. 

In haliii they are generally (dimbors, as for example, 
/. a common Iiouho ‘ creeper’ with Its tlno crimson 

fltiwers, Home like the sweet potato liav<% trailing stems, The 



flower usually has a tubular or bell-slia])e(l (oiolla ot virioii'- 
shadeft. 

Amoui? the sfK'oies of the g(MUis Iponiota whose' -i(ai<*li<'s 
are described in the follow ing pages aie • 


/. Batataa (sweet potato); a plant with herbaee'ous tiading 
stem and rose-eolourod floweis ha\ing a puiple <*entn'. The 
stem sends out roots at the no<l<‘ 
wherever it is in eontad with 
moist earth, and ‘tiibeis’ may 
be piodueed at these points as 
\vell as on the oiiginal root. 

L norsfallkie is a species 
found in both the wild and the 
cultivated state, its lieli eriinson 
flowers being vei*y handsome. 

The plant is a eroepor and 
bears large sw^ollcn roots that ean 
be severed w ithout disturbing tlu' 
plant. From these starch is pre¬ 
pared by the peasants in Jamaica 
in times of scarcity. 

7. fastigiata (called ‘ wild 
potato’ in Jamaica) is a wild 
twining species, especially com¬ 
mon in the limestone districts. 

The only species commonly 
cultivated is the sweet potato 
(/. Batatas), In the W('st Indie'-, 
it is usually propagated by cut¬ 
tings from the ‘vinos,’ With 
good cultivation the yiehl is said 
to be from 4 to 5 tons per acre. 

Under exceptionally favoiirabh' 
circumstances, a yield of 7 tons 
to the acre has been obtaim'd. 

The percentage of starch in 
the roots varies from 20 to 20. 

Diiggar in Sweet Pofatos (hilture ami (Kanner-n’ 

Bulletin No. 20, United SMtes Department of Agricnltur'>) 
gives the average composition of seven varieties cahailatetl 
from analyses of roots grown in three or four States, wlii(*li he 
summarizes as follows: 



Fl(.. 2, Ipoinooa nut<iius. 

IKioai !)h fnaan'u ot (UtrtU 


Water . 

09-32 

to 

73-11 

Ash. 

1-09 


1-29 

Protein . 

1-88 


2-1/ 

Fibre . 

0-8($ 

n 

1-23 

Nitrogen friH^ extract (star(*b, etc.) 

22-73 


28-10 

Fat . 

0-13 

M 

0-83 


Nyotaginrae. 

An enlarged root, eontaiuiug considerable (piantiticH of 
starch, is Pound on the common, roadside j)lant, <*alled in 
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Jamaica ‘Four o' clo(*k' {MumhiliH dichntoinn). TIuh plant 
obtains it/H popular iiam(‘ from lh<' r*n*< (hat l.h(» llowtM’s do not 
optai until t»li(» .suii has hd'l (.luan. 

I*OIA'(a>N\<^r3AK. 

Tlu'lai*K<‘-f^:r()win^*: form of (h<‘ popular cr(M‘p(»r, kmnvn in 
tlic W(‘sl Indies as "Pink (Na'alit-a' (d//Z/Vyono;/ /n.s///a/.v), lias 
Inbcroiis roots i‘oscinblin^j: Ihosi of cassava. 

h]in»no»mA(’ioAK. 

This ordi'i* contains <ai(M)f th(‘most imporlaid sour<*CH of 
<*onnn(‘r(‘ial stai'cli, vva,, <*a.ssava. T)i<‘rc arc two forms of 
cassava, known rcsp(‘<*Uv(0.v as "swetd/' <*assava (Manihot Aipi) 
and "bitter’ (*assa.va {Maniliof lilUltmiuKt), Of tliost^ latter 
(‘ontains <*onsidc]'ai)l(‘proportions of prussi(* acid: while sweet 
(‘assava is fr(‘<nnMdly suppo^csl loix^ free fi'oni iliis i)oison. It 
sliould, liow<A’(»r, lie poinUsl out Oiat tliis distinction Is not 
altopfcther to be nditsi upon. It- has been <h‘monstrat<Ml by 
Praneis and aUterwards iiy Oarinody, in Trinitlad, and by 
Oousins, in .lamai<*‘i, and others that the s()-calle<l ‘swi^oP 
(‘assava frecpienlly <*onta!Us a eonsitlerabh^ (piantity of jirussic 
a<Md. (’ons(M|uently, <*are is insssssary in usiiijiT tlieso 

plants for food purposin. As stated in AovicnUintth 

f, p, 5 ; ‘ From lln^ir investijjjations it appi^ars that ‘‘ sweet” 
<*assava not only contains the poisonous prussi<‘ acid, but 
(‘ontains nearly as nimdi as bittm* eassava, ami that by m<M*« 
ehemical analysis it would 1 m" inipossihle to distinpiisb between 
the two. Profesh<n' (’anmxly was able to show that whilst in 
bitter cassava the prussic* acid is distributed more* or loss 
uuifoi'uily throughoul the tissues of the root, in the sweet 
eassava it is lo<*ated in the skin and oiitcn* portion of the riud.’ 

For purposi‘s of starch <»xtniction (he* various vari(‘ties of 
bitter <*assava arc" usually preferred on accMiunt of their eon- 
laining a largm* p<‘r(*eiita(j;<' of starch. Morcovc'r, a valuable 
by-prodm"t is obtaiiUMl in the' manufacture of starch from 
bitter cassava by cMincc^ntratinK tlie extra(*t<sl juicoand dissijMit- 
inj? tlui poison by boilinp;. This by-product, is known as 
'cassareep’ and forms thc'i Irnsis of many wcdl-known satic<\s, 
(’assava contains from UO l.o ht) pew <*mit. of starch. 

Writinf? on "»Iamnica ('nssava' in the /iullvfhi of (ho Umutim 
Dvimolukvo) of Af/rivnflinr for February 1001, Mr. IL IT. 
Oousins says; "The demand for eassava. sta.r(*h of lii^h cjuality 
for droHsiiig Manchesten* ^oods has ns*onlly bc'en impressc^d upon 
us by the visit of a. promimnit rc^presemtativt" of the imlnstry In 
Manehestor. If Jamaica can produce a hip;h-(iuality cassava 
starch, free from libre, f^'ritaml dirt, and also frcMi from the 
organic acids of fenmMitatioii whi<*h so readily arise wlum 
cassava tulx^rs are allowed to stand, or th(" tnannfaeture is 
carried out. in a dilatory and imperfect, manner, there is an 
assured market for all wo can produce and at a ronnuierative 
pri<*o.’ The annonneemumt as to Ui<‘ result of a trial shiprnont 
of cassava ssiarch from Jatnaica, publishcil hi the Aormdtuml 
NewH (Vol. Ill, }>. Pi7), is likely to give an impetus to the 
cultivation of cassava in the West Indies for the maunfactnre 
of starcln 



A complete a(*c*ouot of this plaot aiid its (Millivation will ho 
Found ill Fannors' Hulloiiii No. 107, t .S. l)opai*tiii<‘nl oF 
Agrioulture; >vhile Bulletin No. 58 oF tho l)i\isioii oF ('lu‘misti‘> 
{The manafactiivc of utarvh from Potafon amf (hiftmra) ^ivos 
valuable information in relation to tlio suitahilitv oF (*assa\a 
ab a bouree of starch. 


rUTIi’AC’KAK. 


In the natural order rrtivavmv aro Found sovornl plant 
hearing starchy fruits or seeds. Tho Hroaddruit (-1 >7<)rn>v>n« 
invisa) and tho Jack-fruit (*1. in(ci)rijoliu) aro dealt with in this 
paper. The well-kuow n bread-fruit tieo produces an abun<Ian(‘o 
of large, starchy Fruits which aro usually (‘ookod and eaten as 
a vegetable. In some islands, ho\vever, a larg(‘ nuinbor oF fi'uits 
are allowed to drop to tho ground and rot. As suggested (dso 
udiere, this waste might peihaps be provoutod by j>roparing llio 
beautifully white btai<*h for commercial purposes. 

‘The following analysis of tho hiead fiuil is rcMoidod In 
tlie E,kperioient Station Revord, Vol, XII, p. 1,070: 


Water 

1(1-21 

per <*eut. 

Protein 

... 2-31 


Fat . 

0-10 


Starch 

... 41*12 


Crude ilbre 

... 1*20 


Ash 

... 1*78 


Undetermined 

... 8*05 



‘In coinparibou >vith the sw'eet potato and yam (which agrot^ 
very closely with one another in their chemieal eomposition), 
the bread-fruit contains 25 to 00 per cent. less w'aitw, about 25 
per cent, more starch ami a distinctly higlier proportion of 
protein or iuti‘ogenous matter. Kx-pressed in other w'or<lb, 
ivhiLst 1 H), weight of sweet pottiio or yam (contains about 
12 oz. of water and 2 os5. of star<*h, 1 lb. of bread-fruit contains 
about oz. of starch and only 7 oz. of wateu*. Although 
superior as a food stuff, so far as chonru*al <‘om posit ion is 
concerned, the preaenoo of over I i)er cent, of fibrous matter 
in the bread-fruit is a point in ivhi(*h it compares unfavour¬ 
ably with the sweet potato and yum.’ (Af/riridturat Mura, 
\ Ol. 1, p. 40.) 


The followinR account of the jack-fmit t ivo luia a nuoiirw I iu 
the Agneulturnl Newa (Vol, Tl, p. !112): 

e Urlwarpm iiifegri/olut) ih n 1 iu-kc tiw 

of East Indian origin, closely related to the bread-fruit 
(^rtocwj'piw inciaa). It is common thronglunit tho West Indict 
where, as m the Ea«(, the fruit is much cstcemotl among the 
natives. 


The large, collective fruit U, like the piue-n|>i)le, made uu 
^ an aggregation of fruits (fig. 3). It varies lii size from 12 
• .i- weighs as much as «0 Ih, The 

ludmdu^ fruits, which are known as Hakes, consist of a .seed 

“S'SS having a strong odour. The 
number of t^ese flakes vanes from fifty to eighty. Thoueh 
much appreciated by the natives, this fruit is mrely outen bv 

Euroiieans on account of its unpleasant odour. ■' 
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Tho wluMi lonshd, is oah*u a 

aii<l is waid <0 i<‘scmm1)1o **hos<nuls 

\ wiitei* in <lu* fmiiitH Aifiuvttlhtnsl 
says; ‘I i( contains a vni> \ 

lai‘U(» |K»M*onta|^o nl starch, ainlas suc*h ^ 
could Ix^ iitili/cd in a \anct> ol I onus. 

If those so<‘ds h(‘ taken to \m i|»li * u/ 
each, on<‘ fruit will u;i\(‘ us ;»() o/„ ol 
Hour, aiul twcMity fruits, the |)rodu<*e 
of one tree, (SOO o/. or ^17 lb. of Hour. ' 
(Walts in Divhuiium n/ Ntonomu 
Prothivlti 0 /' ImlUtA 

TJie ja<*k-fruit > i<d<ls a \aliiable, 
fairly hard timber nmeh use<i foi 
making fuiantiire. 

The h<‘artwood isot a lit»h(, >i‘How isb 
<*olc)ur when fieshl> <Mit, but ^larkiuis 
<*onsiderabl> on exposure. It posso'.ses 
a beautiful and is (capable of 

taking a hi^h polish, 

Tlu* woo<l also fields a y4‘llowisb 
eolourin^ matter ns<‘d for dyeinj^ 
elothoh. From the baik. a daik KUtn 


an ai ti<‘h‘ of foiul, 



Km X Aitdcaipns 
tute|4rit<»na. 

Shovunx tinttiind lea\os, 
IKiom /C( n (liuth ) 

the 


IS 


obtainiMl, wbile 
jniee of the fruit yields a <*aoutehouedike substauee. 

Tlie tree alTords (‘\<‘<*lhml shade for stock in pastui*<*s, and Is 
n'comnuuided by s<nne as a suitable sluule tree for coffee, but 
this fa>o\ivable ojunion is not uniformly held. 

AnoiuKAK. 

Om^ of thi‘ most eoinmonly oecurrin^? food plants in the 
West liidieH is ('^olovania inctih^Nian of w'hieh the followdufip doH- 
cription apiieared in the Af/iuruUural Vol, II, p. J158 : 

This plant, w'hos(» botanical name N ('oJovunin in 

known by a \*ariety 
of names. Tlu* name, 
taniiia, Is probably 
the oiu* most gon- 
erally used, though 
the spelling? of it 
eousiderably 
ior/ * tan- 
nier, ‘ tania,’ all 
b<*in^ found. In 
,Jajnai<*a >ot another 
nante 'eoeo’ -is 
Kiven U) the ])lant; 
while in tlm East it 
is oallecl ‘taro.* 

CnlovtiHin mou* 
belonging? to 
the uatnml order 
A roiV/ene, ih a tttem- 
loHb poronnial herb 
with largo arrow- 



C'oloaaHiA oHculenta. 
[From IHvthmry oj UainkningA 
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headed leaves. Tfc is onltivaled for ilu' sakt^ of its staioliy 
root-stook, whieli is fi*e(|iioii(ly larj^e aii<I tlii<*k. As a food 
crop this plant omipies an important i)la<*o in tin* \V<»st Iiulian 
Islamltf, its tubers being one of the principal artii<*l(‘s of <net 
among the poorer classes. In addition to (he rhi/oines, th(‘ 
young leaves are eaten as a vt^getable. 

The cultivation of tannins is of a very simph» nivtur<\ b<*ing 
similar in most resj)ects to that of yams, fn gojul land, that 
has Iwn well prepared, large ero]>s can be oblaim'd. At the 
Agricultural School in St. Vin<*ent, I,*‘10(11 lb., vahasl at 
£Vl ris. lid., Nveredug from J acre. 

Ill these islands this plant has another inpxndant use, 
namely, as a shade plant. It is partienlarly a(la.i)t.<Hl for shading 
3 ’’ 0 img cacao jilants, and has been similarly used lor (*on\‘<‘. 

Another plant, usually considered to boa v’lritdfy of 
pscvlenia, is tliat knoivn as/wild tannia' or ‘serabdi eoco.* 
This plant, it sooms to the writer, might w'cll he madis us(‘ of 
us a source of starch. Ft is very abundant in ,1amai(‘a, 
and is, in fact, regarded in some parts as a trouhhsome weed. 
The reason for the common name, ‘scratch <*oc*o\ h(*c*ani(‘ 
at once apparent to the vvrit<‘r when he cxt»rac‘ted sta.rc*h from 
its rhizomes. 

Gramtnkam. 

Two members of the grass family are in(*liided in (bis list, 
viz., Corn or Maize Mai/ft) and (»iiin<*a corn (Soiy/nnn 
rnlgare). Both these plants are commonly (Mdtivat ed throngh- 
oiit the West Indies and no description of thorn or of tlu'ir 
cultivation is necessarj". 

The cultivation of maize has attained hug<‘ proportion^ in 
the United States. In the Vmrhool' of thv U. ‘S', DrjiXfvfmi nt of 
AiP'iculture it is stated that the (‘orii (*rop of lOOO was 
2,105,108,000 bushels, out of a total prodmdion (for tin* world) 
of 2,822,900,000 bushels. 


i)lOH(U)RRAK, 

This is the order of tin' yam jilauts. The Diomouitv 
are said to have Ihhmi introduced into thi' West IndloH from 
Africa and Asia. They are now whlely distrihuUsl Ihronghont 
the West Indies. The plants are herbaeeinis with tulx'rs 
or rhizomes. Their slender stems, often moasuring 20 h'ot in 
length, hold themselves up by twining around Honu» support. 
The rotation is towards the left, thotigh there is onc' (jurlous 
exception, the Indian yam or \vampio‘ (l)ioHootra fn/Uta), 
which turns always to the right. 

The tubers vary considerably in size and <*olour. Thos(» 
produced by D, irifida are about the size of small potatos, 
while those of other species often weigh 80 to 40 Ih. or <'V('U 
more, and measure as much as 8 to 4 feet in length. There is 
a very large number of yams known to cultivators in tim Wont 
Indies, but they all appear to be varieties of three or fotn* 
Hi^ecies. 

As pointed out by Mr. Hart in the Trinidad Hulhtin of 
MiacellaneoMH Infovnmtion (Vol. 11, p. 200), tlie nomenclature of 
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tli(‘ Diosoorons is anything Init cloar. Whilo pivin#*’ tli<‘ 
TollowiiiK yj»*ns, Mr. Hart statos: ‘ Tlio l)<)l.ani(*{il namos 

h(M*o ar<‘ thoso i,u which it; is la^ilit^vcd t-hc various species 

should he i<‘rerr<sl, hut are still j;iv<‘n with some ilidideuee tiiul 
only as matcTial Tor better i<I<uitiii<‘ati<»ir: 


nioHvomi utnla^ h. Negro yam, Barbados yam, AVhite 
yam. 

/). mtiva, 1j. Yt*llo\v yam. 

/K lulvu^ M(\v AFou yam. 

1), aaUtbnt^ \U)\hA . 

IiLmu.: I)..ms( 

I). irijhf(t, Cvush-eusli or ludlau yam. 

I), hnlhifrra^ Ij. ‘ (hdi-aiui-tlirow-away" yam. 

Jh triphi/ll<f, li. 

IX poli/(/onoi(Jrft, H.B.K. 

IX KvgvHana, Cirish. 


Tho yams, wdiose starches are lua'e (les<‘rihed, art^ those 
known in .lamai<*a as Negro yam, Vellow yam, laicea yam, White 
yam, Wliite Hour yam, and tlje yainpi(M)r Indian yam (D. iriJUUt)* 

Tho yam is one of the chief foods of tlie negro and is 
<*onsidor(Hl mon^ nutritions than tiu^ Mnglish potato. Church 
in Ids Fothl giv<*s the follow'ing average composition : 


Water . 


Albuminoids . 

0.0 

• • * W Ml 

Starch . 


Fat . 

O't*) 

C(Jlulose . 

(H) 

Min<*ral matt<*r 

1-5 


Tho cultivation of yams is of the simi>losi nature. Tho 
soil is nuu’tdy loos(*u(‘d with a hoe hefoiu' planting, t»lu^ soil 
being afteiwvards drawn iip itdio a ‘hill’. In Jamaica and 
Trinidad a polts ahotit S feet long, is plac(‘d in the gronnd for 
th<^ plant to twine arotimh in Barbados, howwuu*, the plants 
simply trail ahmg t la^ gronnd. 

Th<‘ nsnal method of propagation, as pra(*tiso(l by the 
p<MUsa»d., is as lollows: The tubers are nmioved in sneli a way 
as to h‘av<‘ tin* lop with the ‘vines’ attaclu*<l, which are 
roturmai to the soil and mouhled up. After about tliree mouths, 
anotlnu* tidau* is formed; this is knowui as t lie ‘ iu^ad ’ and is 
used for pri>pagating purp<*ses, Hnt the yanjenn he propagateil 
like t;h(» Irish potato, i.(‘., I)y entting up tln» tulmr into a nutnher 
of pieces, each of whieh will produet* a plant. 

An a(*re will yhdd from 1 to 5 tons of ttdxu'H per annum. 

StUTAMINKAW 

Ah alr<‘ady mentioiuMl, this ord<*r eoutains a large mnuher 
of starch-yielding plants, vi/.., Tous-les-mois {(Uinna Mulish 
Indian shot (<\ onWeo), Arrowroot (Maranfff rt>w/afZ/aomi), 
Citiger o.^/c/>n//c),mul tlio tribe Mmate. Those plants 

aj*e a.11 eultiva.te<l foi* tin* sake of their star<*hy I’liizomes, by 
which, too, tln*y are nsually projmgated. 

A\ri*oinmi is etdtlvut<%d extoiiHively in the West Indites, 
notably in SL N’inetmt. Hat Bermuda arrowroot is iisually 



misideiotl of a higboi* quality and eonunands a hi|<luM‘ price iti 
the market. In growing airowioot tho preparation of the land 
is of great iinportaiiee, the >ield being niueh greater where it 
grown under liigli enllivation. Dr, NieholN states in his 
Tropival A(^rivi(l(urv : ‘The rhi/oines eontain 20 ptn <*en1., oi- 
even more, of stareli : but, owing t(» the ru<lt‘ pi'oeesses of 
manufacture usually employe<l to si‘parat<‘ the fe<*ula, it is 
seldom that more than 15 per cent, is got and this would give 
about 7 ew't. of prepared arrowroot to llie acre* Hut with high 
eultivation, on rich soil, mu<*h larger returns may lx* looked for. 
Indeed, in Natal, as much as 1 ton of arrowroot has betm made 
from the rlir/omes grown on an acre of ground \ 

The following interesting aeeonnt of the preparation of 
ariowroot is also taken from Dr. Nieholls' work: 

‘The rhizoineh having been dug up and wasliod they are 
}>ared with sharp kni\es so that every portion of tlie outside 
skin is removed : and, at the same tinus all unsound porti<»ns 
arecutaw’ay. The skin contains a resinous snbstane(‘wdihii 
would discolour the arrowroot and give it a disagreeable 
flavour; it is necessary, therefore, that great atti^ntion be 
given to the paring of thc^ rhizomes. -Vftcu* tlie skin is nnnovcxl, 
a aeooucl vvabhing is necefisary; and ihtm, in otHjer to get out 
the fatarehjtlie rhizomes are to be reduced to a pulp. This may 
be elfeete<l in three W'ay®*, namely, (1) by pounding them in 
wwden mortars; (2) by passing them bc^tw^een th<‘ rollers of 
a mill; (3) by iiressing them against a rapidly revolving wduxd 
covered with rough tin like a nutmeg grater wdiich tears the 
mass to pieces. In places w'here arro%vroot is cultivated on 
a moderately large scale, the last mentioned pulping process is 
the best, for the grating mill can be made at very little 
expense. The next thing to do i« to mix tlie pulp thorcnigldy 
with good clear water, anti then to pass tlm whole through 
a fine sieve which separates the fibrous substance and permits 
the fccula to bo <*arried off with the water through the 
meshes of the sieve. Tho fibrous refuse is thoroughly squoc^ztxl 
to force out any of the starch ontanglo<l in it, and it is them 
thrown away, or, preferably, used as manure for the n(>ixt crop. 
The water and the starch are run into <»isterna or tubs and 
allowed to settle, when, after a time* all the starch will Huii)side 
to the bottom and the water can be drawn off. Tho f<*cula Is 
then stirred up with ffesh water, i)aHhed through a second 
sieve of a finer me&h, which may b(* of brass wire or muslin, 
and allow’'ed to settle as before, the supernatant fluid being 
drawn off when all the starch has fallen to the Ijottom. This 
process may be repeated several times, or until the water 
appears perfectly clear over the starch. Tlie object of the 
several w^ashings is to remove everything from the pulp but 
the starch, which, in its pure state, is the arrowroot of 
commerce. After tho last washing the water is drawn off, and 
the pasty starch is taken out of the tubs or vats and put oti 
trays with calico bottoms to drain and to dry, the drying 
process being usually effected in the sun or in sheds, the sides 
of which are left open or enclosed simply with galvanized wire 
netting to allow a free circulation of air. In Bermuda, it is 
calculated, according to Simmonds, that ** 4 barrels of peeled 
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aud cleaned rhiznmefi will yiehl in good ficaaon about 100 Ih, 
of good arrowroot, and will take from o to 0 lunjchooiiH of 
dear hoft or tank water; it will be about twenty-four bonrh in 
the water from tli<‘ time of grinding till it Is upon the clot/h.s or 
drainers”. The arnuM'oot will take about thri‘c or Four days 
to dry properly; but thc^ h(»tt<u* the sun or the drier the air 
and the more <piiekly (he produet is ilesieeated, th(» whiter will 
be its eolour and the b<‘ttei its quality. AfUu* it is ilried tho 
atiireli will be in eakes whieh will have to be broken up into 
small lumps before it is packed.* 

TouH-ieH-itiiiiH is cultivated in much the same manner as 
ari’ow'root, and the starch is prepared by a similai* method, 
Toub-les-iuoih ‘arrowroot* is of considerable value as a food 
for infants and invali<ls, the starch being very readily soluble 
in boiling water. It is stated in the Journal of I hr Jamaica 
AyriruUural S<tcicfy that in New Hontli \Vah»s tons of tubers 
were obtained on I aerc, yielding 3^ tons of starch. This 
plant, and also tl\(‘ Indian shot {(\ hutiva) are cultivated in 
Jamaica under the unfortunate name of ‘tapioc^a*; ami starch is 
preparc'd from them. 

Uinjfvr : The structure of the starch grains of ginger will 
be discussed in the following pages, but as this i)lant is nevt'r 
grown for the sake of it^ starch, no fnrtlun* mention need l)e 
nnule of it here. 


The starch plants in this trib(> are the Banana (Muhu 
ttapienluin) and the Plantain (M, mpienfum^ var, paraJiHUtca), 
The plants are mdtivaled almost everywhere in the tropics 
when* they form important artl<desof food. 

Many attenq>ts lmv<* in recent years beei> made to dev<*lop 
a trade in banana Hour and banana jueal. These articles are 
erediU*<i with considerable dietetic (|ualiti(‘s. both on acc<mnt 
of their nntrilivi* vahu* and their ready digestibility. 

Tlu‘ following analysis of fresh jKHded bananas is taken 
from fh'ofessor (Inin'lih Food: 


VVaU'i-. 

T:l‘» 

.Mbuminoids 

1*7 

Sugar and pectose 

22-K 

Pat 

0-tJ 

(kdluioh<*,. 

0*2 

Mineral matter ... 

0*8 


ir this la* compared witli the following analysis of fresh, 
green (unripe) banatnis, published by Messrs. Harrison and 
J<*innan on Ayrivullnral tvorA' In the lioianh (lardmu^ 

lirilinh (luiuna^ for 1S4M)), it will be seem that the composition 
of the fruit at dilTerent stages of matuiity varies very <*<>n- 
sid<‘rably. As stated by Dr. Warden in the Dirllonari/ of 
Kronomir i*roduviH oj india (Vol, V, p, 301): * The gre<ui Iruit 
contains over 12 per <*ent. of st^arcli, which diria])pearH as the 
fruit ripens’: « 
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Watoi’ . 

/frll 

Kat 

•bS 

Sucrose 


(iliicoso . 

2!) 

Staid) . . 

11-11 

Albuminoids 

i-:ir» 

(lunis, <‘tc. 

Digestible fibre . 

•;{() 

1(1-07 

Woody fibre 

•«(> 

Ash .. 

-S7 


Tli(‘ coiiiiiositioii of baiitiiia and plaiiitiun Iruits is jilso 
doiilt with ill iiu aiticio iu tho Ki'ii' liudrlin (hSlII, jip. 
whtnv tho following rc'sults of I’rofossor (Jliui'cli's iinalyhcs 
of samples of banana inoal, (a) from Jamaica ami (b) from 
Siirinam, are — 



00 

(b) 

Wat/cr 

iri-.T 

11-:{ 

Albuminoids ... 


2-!5 

Starch, sugar, gum, etc. 

77 7 

70-.7 

Oil . 

1-0 

-7 

Fibre 

•7 

•!» 

Ash 

2-(» 



‘In the above ‘lamples starch is muro ubuiulant than suf^ar; 
the proportions of the latter increase as tho fruit ripens.' 

In reference to the coinpobitiou of those frnils, Mi'ssrs. 
Harrison and Jeniuan make tlu‘ foilowiup' staleimmt in tin* 
report referretl to above: 

‘Though tho food elemunts in tho banana vary from those 
of tho plantain, tho sum total of them is much the same. Tho 
plantain is decidedly richer in starch and glucose, whih't lie 
banana excels in albuminoids and digistiblo fibre. Tin* 
advantage of value is witli the plantain. 


‘The following aualys<*s of the eoinmon plantain, fresh and 
dried respectively, arc closely i‘<‘j»resentative of tho cliaractm 


varietion. Plantains aw* 
Lt in ulbumiuoids and fat: 

essi'iitinlly a 

h’resh pulp. 

starchy food, 

Kloiir from 
drleil pulp. 

Water 


( i 2 - S (( 

11-80 

Fats... 


•11 

I-or) 

Albuminoids... 

f • • 

1-38 

3 - 7.3 

(JIUCOBO 


2 - 2.3 

5-81 

Starch 


' 22 - 1(1 

,3'2-(ll 

Tannin, gum, etc. 


•50 

1-20 

Digestible fibre 


0-01 

21-87 

Indigestible fibre 

• « • 

•10 

• 0.3 

Ash. 

hi* 

•80 

1 - 1)0 







I’HKPAHATION i)V STAIU^Il KKOAI TIIK KonK(a>LN(i 

IM.ANTS. 

The rollouiiiK hii<‘r note-i on tlie prc'paration ol* staivh 
Cioni tin' rorej»oinj* plants uill be ol in((a*est» as ni<lieatinjj; (lu* 
pos'-ibilitics of tlie uses ol* tliese plants as staieli pnxhieers <ai 
a e4>innieieiai s(*ah». 

In or<l(u* to have absolutely uutiuuitie s|)ecimens of the 
stairlu's to }h‘< l(‘sei*il)(‘(l, ih<» write*!* personally pre^pared b>anip]es 
ru>ni all of the idants in the above* list. Jle K lioA\ever, 
in<h*l)te<l to Mi*. Osear A. M. Kenrtado, ol* Jielle Vue, .famaiea, 
I'oi* s'ainplos of banana slareh. Mr. h\*in‘ta(lo has for sonic time 
b(‘on enf>aged in tlie ('onnn<‘i‘(*ial pi*<»[)aration ol* banaini meal. 

In pr(»paring siareh rroin roots and tubers, the* feillowiiig 
was the inethoel a<lopte*d : The* tiibe*rs wH*re tlrst well washoel 
anel their skins r(*itie)ve*d ; th(*y were* then grated with an 
ordinary kitehen giat<*r, the grati'd niate*rial be*iug next phweel 
in a muslin bag and h<jiu‘(*/(*d with the hanel in a vessed e)l* 
e*lean watc*r. The stareh was theivby renighly e*xtra(*te*el. It 
se»ttl<*el to the^ bottom eif the \essel on being nlle)we‘el to stand. 
The wate*i* was the*!e*upe)n ele*(*ante*el and the se*elime*nt stirre*el up 
with fresh, ele*an water. This washing pro(*es*^ was repe*ate‘d 
seiveral tim<*s until the sbiredi se*Hle*d epiite* (dean: Ibis w^as 
afterwai'ds <lrie*d in the sun in shallow dish<*s. 

In Urn e!i’«.(* of see*ds, the grater wms replueed by a small 
eolToe mill, the* remainder of the operation bedng identical with 
that adoiited for roots anel tube»rs. 

Jt will be se*eu fi'om the following note*s that theiei was 
a gr(*at variation in the e'ase with wliiedi the stiirediescould be 
extrae*te*d. Some we*r(* diltienilt to grai(>>; in otlier eases, the 
dinie*nlty was to s<pnM*/c out llie starch, see*mingly on account 
of the iircseiKH* of mueilaginotiH mattei* wdiich eausc*d the niasH 
to beeonn* Ncry stilT. \gain, probably for the same* r(*ason, the 
staivh of some of the* plants took a long time*! to settle; and 
frt*i|uently the* ferme*ntation, which often took place*, londoreel 
matte»rs still me»re dillleidt. Such points as tlmse woedd have 
to be take*n into eoudde*ratiou in dete*rmhiing wbat starelu*s 
could be* e^xtraet<*(l on a <*omme*reial scale: 

*SVuo*wo/> On a(‘eount of the large iiumbe*!* of sec'ds in the 
fi'uit and the* re’iaerm<*ss with whiedi the^ fruit stains, it is 
e*\lremely dilVieidt to pre*pure slareh fi'oni this fruit. Moreoveu*, 
the* stai'cliy lie|uiel un<l<*rgoe*h re*rinentation so ejuiekly, that it Is 
dinieiilt to wash the stareh. Ilouce*, the latter is ne*arly always 
of a bad colour. 

Manyo, Piaetically the same dillieulties oe*eur iiere, but 
it is possible by very <*areful w'ashiug to get a much white*!* 
Htart*h. 

lietf pm and inu . There* is no diilieulty in pre*par- 

ing a ui<*e*, white stareh frejiu these see*ds, and the same may be 
said of the (b'ab’s eye iieans {Abvm prmttoium). 

(U'tmnd Hu!. The dinieulty in this ease is to ge*t rid of the 
eiil. The amount of staredi is small and it (*an be obtained 
witliout much diilieulty from the ‘meal.' It ia only ineduded 



in this paper on account of ith c^xhibitmj; characters entirely 
different from those of ordinary leguminous st/arches. 

Va//i bean : The prcjmration of starcli from the yam luvui 
is a very simple matter. The root, \vhi(*li is of a vei\\ wafery 
nature, is easily gnitiHi, and there is no mu<*ilaginous matter lo 
interfere with the Hipieczing iirocess. Tin* starch settles rather 
slowly, but a nice, white product can be obtained uithout much 
washing. Tliia is of inter<‘st as adding wiMghl to Macfaydi^n's 
recoinuieiidatioii (s(i‘e p. I) that this plant should he grown as 
a source of starch. 

Starch was also obtained from the seeds of the .>ain b<‘an. 
The notes given above, for ground nut staich, apply also in this 
case. 

Cho-cho : A beautifully clean, whit/c starcb ('an b<‘ obtraim‘<l 
from the cho-cho roots without the slight(»st dilliculty. 

NightHhadv: When once the tubers liave hcMm grated, it is 
a simple matter to prepare a nice, white starch. The M|u<M‘/.ing 
operation gives no trouble and the staieh settles ri^ailily. Tin* 
tubers, however, are small and of irregular shape, which makes 
it difficult to sera])e and grate them. 

Pink Coivlifa : Starch can heextraet<‘d from tlu^ tuberoU'^ 
roots of tins plant without any <liflieulty. Tlu‘ toots being 
(iry, they are readily grated, and thercs is no mucilaginous 
matter to hinder the succeeding operations. 

Street ^)otnti>: There is no dillieulty in preparing starch 
from the sweet potato root, nor from those of tlu‘ otfher 
IpotnoeaPn The starch washes well and when dry is <|uite uhitt‘. 

Cassunt . The same remarks apply lo both Inltm* and 
sweet varietie^ of the cassava. 

Ht'eud-fruU: The stareh separates freely and eau b<‘ 
obtained in a perfectly white eomiition. 

Jitvkd'rnki ; In litis easi* great diltieulty is experitmeed. 
The indivhiual seeds Iuinc to be grated. They stain very reailily 
and fermentation soon sets up. These <lifli<‘ulti<*s mak<* it 
almost impossible to obtain a eh»an, white star<*h. 

Arrotrroo/. tVinnuw atid f7ni//er; \'er> little dllfieulty was 
experieiicetl in the ease of the-e, e.xeept that Ihestareh re<inires 
several washings bofort^ it is entirely free from <lirl. thi 
account of the knotted ami fibrous nature of some of th(» 
rhizomes, they are not (Hisy to serapo. 

Pffftuita: It is extremely troublesome, on a<*eounl both of 
the readiness with which the fruit stains and of the rapid 
fermentation, to prepare banana starch. Th(‘ writer was 
unable, even after several attempts, to get a really white 
starch. Mr. Peurtiido, who furnished samples, .states that hi* 
has always experienced similar dil!ieultio->. 

Plantain : Strange to say, the plantain gave far less trouble, 
and the .starch obtained from it was fairly.white, 

YantH: With all the varieties of yams diilleulty was 
experienced on account of the preaenee of mueilaglnous matter. 
The most difficult, in this respect, was the ‘white’ yam; the 
‘negro ’ variety gave the least trouble. But although it is so 
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(hriicuilt toIhollio latior soltlos roatlil.\, and 
llie I'osidt is as wliitc a stai<*li as <*aii lu» <losii‘od. 

ranuHt or i'oto appcMis lo ho a lame amount of 

uMUMlauinoiis aii^tloi in (lioodihlo vaiir(>. and this inakos (ho 
s(|ii(o/int; piooo-*^ '•low and hMlious, Tho stairli s(dtlos 
l•^'a(l^l.^^ how<‘\(*i, and whd<*. In di>*gini? tulH»i*s Tor 

staioh pn^patation (<no would have to )m‘ (akon to a\oid 
in.jurini; ilio luhois, as whom out (lu‘ sui Taoos l)ooomo much 
dis<M)loui*od. and this odds to (ho diHioulty ol* goitiu^ a white 
stau'h. 

In tho oas(, howt‘\<‘i, of the wild tiuniia or ‘ h(*i*atoll coco,’ 
•starch <‘% (I a<*t;ion is easy. TIuuv appears to he far lobs 

giunm.v niadoraiul oons4Mpiontl.\ the starch (*oines through the 
muslin <ini(i‘ ioadd>. Soarc<d> any wasliingis iMHpnred to give 
a p(‘rr<‘oll> w hill' starch, 

Ml(dIOS(M)l>I(^ ('II \H VtTKHSOK STAIUJII (UlAIiVS. 

(1) IniA I Ill’ll ATION VNI) CliAssirMC VTION Ol^' StAUC IIWs. 

'’rill osaminalion of starch grains has always heon 
a popular s(ud> with inicrosoo[>ists, prohahly o\or since the 
oompounil mioios<*oiu‘ (Mine into usi‘ In oonsi'ipumoc', it has 
long hoon known tint siaroho-of dillori'nl origin show distinct 
and dolinito (diaMotoiand that this l,icl iimiU'rs it possible to 
detormnu' from wlnt plant any partioulai* stareli has been 
pri'iiarod. 1'his has hi'on found to he of groat service in 
deteotiug adulteialiom ; a ovmiiiion iustanoi'of whiohisto be 
found in (he deteotion of the adulteration of arrowu’oot w'itli 
potato -daroh, 'rho largei si/(» of the [iotato gi»ain, th<* greatcu* 
distinotui's^ of (lie oouoimtrio lines, as well as the position of the 
liilum ami other oliaiaoteristies, make it a simjjle matter to 
ilistingui-ih the (wo starohes wlien e\amiiu‘d un<*roseopi<‘ally. 

Ka niiinat loll hy polari/,ed light is found of gri'at assistance 
in iilentil>ing ‘•(aicho Ulyth I'ccoinmcnds it in conjunction 
with lod ami groon -«ohmi(o plates, when a hoaiitifid disjilay of 
colour', i- ohlamod with oortain staridii's, arrowroot and 
potato hoine (ho o muall.v montionod, while it is gimerally Ibuiul 
(liat (hole i hi tie coloration s\ith oi'rtvd and li'gnminous 
'•tarolio . 'riipo, in a paper on t lie discrimination of starches by 
pohui/,cii lu'hl ill the ,ln<////s/ (Vol. p. 'JIO), slates: ‘As 
a rule (ho "(ai’chc'^ ohlamod from siasls gaNc viM'y lit.th'colour, 
whilst those from root- alloidoil much.' 

It appeal" to (he wider (hat eomparativoly few of the 
West Imlian *i(aiolios li.‘i\e hitherto heon examined in this 
Avay, and his lO'.ults will, no doubt, he found useful, especially 
in so far as they lelate to llii' eJassilieation of starehos 
ai'i'ording to dlvtlTs system, in w hieli t he sUrcdies arc divided 
a<*eording (o (he presjuiee or ahsmus* of iridescencii when 
examined wilh polarized held. A large mimher of tlu'starches 
di'serihed in (his papei diow hiilliaiit eoloration, 

vS(‘veral scheme- for elassilieation ha\(‘ been in us<‘ for 
some time, 'riie-.e aie based upon the ehara<*toriHtic 
ap])enrane<*s (‘.\hihited hy starch graims. Among tin* points 
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considered in the microscopic e^amlnauoii of si arches, the 
following may be mentioned:—the snifnoe, whether vuuiuled 
or angular; (he position of nuelous or hilinn ; snr faeo niai kings; 
size, etc. 

Three of these systenib of classification u ill Ijci n'forrerl to 
in this paper. First, that of V’^tigel, which is long and 
'.ome'svhat cumbions; it i^' based jninmrily upon theslinpc of (ho 
grain and the position of the liihini. Twoniy-two slnreln^', nro 
classified by Vogel. The second system is Mnter’s. IMulerhas 
arranged between forty and fifty «tai*ehes into liv<» gicuips, 
according to the shape of the grains and the visibility of the 
hilum. This scheme docs not give satisfaelion. Undoubtoilly 
the best system is Blyth’s moditieatiou of Motors. Blyth, in 
the earlier editions of his Manual of Practical ('luattisirif (1870), 
niakes use of Miller's <*lassifieation ; in the later edition of this 
work, under the title of Firnds thdr (U)ntposdinn am! A ualf/sis 
(1882), lunvever, lieniodifies Muter\ sehonie by the introduction 
of the dLstinetioii'* based upon the at^tion of the starches 
towards polarized liglit. The main division in this method is 
into two groups those ‘showing a j)la> of eoioiirs witli iiolarizt'd 
light and those showing no iridescence. Tin* starches in the 
latter group are, however, divideil entin^ly a<*<*ording to Mutcr’s 
seheme. 

It would appear to be advisable to give heie, in full, these 
three systems in order that the position, in them, of previously 
nndescribed starches may be defined, 

VOGKL’H TABLB of THK STAUCFIKS and AHROWROOTS of COMaiBRCK. 

A. Granulea Hiniple^ hounded hp rounded surjaccs* 

I. Nucleus central, layers concentric. 

(u) Mostly round, or from the side, lens-shapod. 

F.g. > 7 /c, udicat, barley. 

fb) Kgg-shaped. oval, kidney-shaped : hilum often long 

and ragged. 

K.g. IcyuntiuoKs siarchca, 

II. Nucleus ecetmtric, layers plainly eceont ric or numihcus* 

shaped. 

(a) Granules not a(> ail, or only slightly, llattiMicd. 

i. Nuelens mostly at the smaller end. 

B.g. potato. 

ii. Nucleus mostly at broader end or toward®* the 

middle. E.g, arrowroot. 

fb) Granules more or less strongly flattened, 

i. Many drawn out to short point at one cud. 

B.g. Curcuma^ Ganna. 

ii. "Many lengtheneti to beau-shaped, disc-shaped ov 

flattened; nueleiiH nearer broader end, 

E.g, banana. 

iii. Many strongly kidney-shaped j imeleus near tin* 

edge. B.g. Siayrmchium. 
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i\. Kgpt-fthapocl ri'oduced to wedge at one end, at the 
other enlarged; nuele\is at smaller end. 

K.g. yam. 

H. Grunnlvs himplv or rompound^ tiioglt granules or parts oj 
granuUs, tiilier bounded entindy by pi a in surfaces, 
many-angled, or by ixirlly round surfacen. 

1. (jranules (nitlrely angnlar. 

I. Many Avith prominent nueleus. K.g. rice. 
ii. Without a nueloub. K.g, millet. 
n. Among the inany-augled also rounded forms. 

(a) No dj'uni-shaped forms present, angular forms pre 
dominating ; with or without nueleus. 

E g. oats, buefxuvheaf, maize, 

(b) Moi'<* or hjss numerous kettledrum and sugar-loaf 

forms, 

i, Very numerous e<‘eentri<‘ layers. E.g. sweet polalo, 
ii. Without layers or rings, 

(o) In the kettledrum forms uueloar depression 
mostly whiened on the llattenod side. E.g. 
eassant, 

{b) Depression wanting or not enlaiged. E.g, yam 
bean, eho-eho. 

V. Granules simple and compound predominant forms, oval 
irilh eccentric nucleus and numerous layers, 
(fie compound granule made ap of a targe granule 
and one or more relatively small ketttedrum-shaped 
ones. E.g. sago. 

MUTMU'S TAHLK FOR TIIK l)KTW(TIOM OK STAR(4IKS, 

(b’oup I. aHI more or less oral in shape and having both 
hihun and rings visible. 

Examples Datma, potato, arrowroot, ginger, 

(b'oup 11, With strongly developed hit urn more or less 
cl late, 

E\am[)les Dt^guminous, nutmeg, maize. 

(iroui) 111, nil urn and rings praetieallg invisible. 

Examples Wheat, l)arl<\v» rye, jalap. 

(Iroup IV. Mon or less truneated a( one end. 

Examples Sago, tapioea, cassia, etc. 

(b'oup V, All granules more or less polygonal, 

Examplen Tacea, oat, rice, pep])er. 

nr.VTH’H C’LAbHIKlCATION, 

Divibion I. fitarches sliotving a play of colours with polarised 
light and a selenite plate. 

(Hass 1. Ililum and coneeutrie rings clearly visible, 
all oval or ovate. The group ineludoH tous-leH-inois, 
potato, arrowroot, ginger, etc. 

Division 11. Starehes showing no iridesenee, or seareely any, 
when Ctcamined by polarized light and selenite. 
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C'la^b I. The ring^ all but and iln' 

liilinu Htellato. To tliis j^roiip lK‘lonji: Hk* 
I(*guininous htnrclioj', inai/(* and luitinc^. 

(^la.'-h II. Starclin^ having boili <*()iua‘nlri(* and 

hilmn invisil)I(» in ino^l (d* llu' gi*amd(*s. 
important <*lasrt inrlndns wlmal, baili^y, i\n (*, 
cliostnut, acorn, and many .star(*h(‘.s in nnwlicinal 
plant'-'. 

C'lasMili. -All K*‘*'*Hd<‘s (rnn<*ated al om^ (md, 1'his 
group includes sago, tapio<*a, arum, <‘ral <lrugs 
and cinnamon ami cassia. 

Class IV. Granules all angulai* in forin. Oats, rico 
pe))per, etc. 

(II) JMl('llOS(’OPI(* I)KS(’Ull'TION OP WlOST INDIAN Sr.VU<llKs. 

In the following desciiplii)n of tli(‘ starches tin* wiitm* 
has endeavoured to indicate the positions each would occupy 
in the tliree scluunes of classitication. It has been m‘(*essary, 
ho\v(‘Vt‘r, in th(‘ case of IJlytirs Mdiem<‘. to mak<‘ a ii<*w clas-, in 
wliicli are placed the stai‘ches of ('aiontHut rsvnl('n/(t, h'rhifts 
vnibollula, Si^chiKni v(h(l(\ the various Ipoimu^as, (de. I>lytli\ 
Division I. (containing staivhes showing a play of <*olours with 
polarized liglit) has only one sub-division (('lass I.), viz.,‘bilum 
and eoneentric rings elearly visible, all oval t)r ovate": so 
that tliia classiiication does not allow for starches showdng 
a play of colours which au* not all oval or ovate. A s(‘c(>nd class 
(II.) is, therefore, ailded by the writer to Division I. to iiudiuh* 
sucii starches as those* nuMitioned, which may be dt‘scriIaMl 
thus: - hiliim and coiUH'iitrie lines more or less invisible; 
variable in shape; among many-anghMl some* roun(h*d foinis, 
sugar-loaf forms ofien present. 

.STAIU'Il OK MANOO 
(J/a//(// 7 cm UhUvu), 

Ah already t-lated. then* are Iwa) forms of staich made from 
the mango, viz., that from the se<‘d or k(‘nud and that from the 
uuritie mosocarp. 'fhese two forms make a parlicadarly 
interesting study, .siiua* the grains of tin* om* ari* (*nlir(*r\ 
distinct from those* of tlie ()tln*r. Grillith ^ ha-. <Iraw n at.t(*n<i(m 
to the fac't that <lilT<*n‘nt parts (d‘ tlie pota-to plant (Iub(*r and 
fruit) coutaiii starch grains possessing dilTerenl charac<(‘r.s; but 
here we hav** a .still mon* remarkable* fact, viz , tlu* same fruit 
yielding two starciies poss<‘.-*-ing entin*ly dilTen*ut ehara<d(‘rs, 
that from the kerin*l being coimdommI of grains l)ouud<*d by 
rounded suifaee.s. wJuk* the starch from tin* mesocarp lias -some 
angular gi'ains wMth tin* rounded. Tin* latter, too, ari* 
eonsido ra bl y sma 11 er. 


la) Starch from Srvd, 

Tlu* surface of the grains is ahvays n)mid<*d, usually 
regularly oval, tliongh .some are irregularly elongated ovai, 
while a few' are soniowJiat bean-shaped. The grains fre((n<‘ntly 
show' a .streak down the centi’c. Tin* hilum is faintly 

' Thv jh’hiriptff Sfarr/irs ttsul a*, Fotnt { 
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usually as 
<listiut*tl> ^t<‘llal(‘. 
liuns fn(‘ j>ra('< i<*ull> iii 
\ isihl<‘. (S<M‘ 

W'ilh p<»lin*i/<‘(l lii-ht 
I li<u‘<^ a play of (*oloms : 
AN lu‘u -u <‘\anuu<Ml (lu^ 
<*i*o^s \'^ usually (u 

iuiM‘t in (lio <M*n( ri*. <mu* 
l*iiiil\ always in llu‘ 
r<‘nular*Iv oval ‘'hap(‘<l 
Tonus. 'riiis <a)nlinus 
N\hat lias l)('(‘u said as lo 
tli<‘ nuitral po it ion oT 
i }i(^ liilnui. 

Sm oj (huiins lu 
ili(‘ rnalloi-oi* ^i/<‘, tluMa* 
is (MUisidoiahh* \ ai ia tiou, 
AIthouf»h ( h('i avurau(‘ is 
O’OloT nun., many ot*tlu‘ 
grains ai’(» nuadi IaiK<‘*'« 
tl*d2SS nun. 


a ihuu'Ussion 
'I’lu 


sonuM inics 



Ku.. r». SI u*ili ol ilit‘ <* 1 1U)0.1 


i^osifhni hi Cf((,si<ijir(ithill In r(“.;ai*d to tho position oT this 
star(*h in tlu* thria' s\sU*ni-' oT i‘l4issi(i(*ation, tluu*(‘ (*an hi* no 
douht that the st/aroh Tnoin tlu^ manno staal should h<* phuaal 
in Hlylh's Division I.,(dass I. In Mut<M'\ s(*hcuiK*also, it would 
probably Tall Into (irouii I; tin* onl,\ point in wdilvh it ditlVi's Lo 
any ovtout Troin th<» lithoi* sLarohos oT tho fi;roup is in tln‘ 
visiliility oT th(‘ rings. In Lho <*aso of VogolV system, it 
would emdainly go into Division A., (lass I., but whelluu* int<o 
the sub-division (a) or (b) it is <linieulL to say. Tlu‘ raggi^l luluin 
suggests a position with th(‘ h^guminous staiehes. 


lb) Sf((rvh from (invn Fnnls. 

e an (Uitir'ely dinVrent 
Toinn as a glanee at 
ligs. T) and ti w ill show*. 
^riu» grains hav(‘ inoia% 
or less roumhal sur- 
fae<‘s, but whil(‘ sonit» 
ar<‘ eireular, many 
show lh(‘ wa‘lbkno\\n 
sugar-loaf foiin. Tin* 
markingsar<» invlsibhs 
as also is tlu* hihnu, 

^rhe stareh is vory 
similar to that of 
eassava. With polar¬ 
ized light there is a 
mod<*rat(dy brilliant 
display of eolonrs. and 
th(* <‘<*ntre of t he cross 
generally lies in tlu* 
Ki(». 0. Starch of ilu* (Jrcrn Mango. | JKK).| iniddlo of the grain. 


Il(*r<*, as alread.> m<‘nLiom‘d. w*e ha\ 
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Siise of Grainn , In size, the '«*’y *'»*>*^* *** 

0*0108 mm., the average size being 0*0110 inin 

Position in Clussifimtion This siar(*li would i^robably bt* 
placed ill Blyth’s Division I, Class II., and JMuter’s (lionp IV.; 
while Vogel would inosl likely liave i)la(*ed it along with <‘assava 
ill B.. II., Cb)i ih. («)• 


nK(.tTMfNOUh STAIUHKS. 

The <liltei*enl leginninous starches are so similar in 
appearance that one description \vill serve foi the starelays of 
Congo or pigeon pea (Cajanus i)HiicitH)^ the red pea (Phasrolus 
vulgaris) and ‘Crab’seye’ seeds {^Ahvus pvcvatorius). 

The granules are 
all bounded by lound- 
ed surface^ and are 
of decidedly uniform 
shape, viz., oval and 
kidney-shaped. The 
concentric markings 
are usually rather 
faint, and are apt to 
escape notice, unless 
specially looked for. 

The most charac¬ 
teristic feature of the 
grains of legiuninous 
starches—one which 
makes their identifi¬ 
cation a comparative¬ 
ly simple matter— 
is the peculiar hilum 

(see fig, 7), This is 7 ^ Starc^h ot the seed of Phas(ohts vulgovis* 

central, but usually [Amj 

appears as a long, ragged slit in the direction of the 

longer axis. In .some cases it has a somewhat star-bhapod 

appearance. 

The grains have very little effect on polarized light, the 
coloration not being particularly brilliant. 

Size of Ch^ains . Particulars as to the moasuroments of the 
grains of the different leguminous starches will ho found on 
p. 39, and it is not necessary to refer to thorn individually 
here. It will be seen that the tlu*eo starehcH i*eferrcd to have 
grains measuring about 0*02 mm. to 0*01 mm., the grains of 
the pigeon pea being rather larger than those of the other tw^o 
starches. 

Position in Clcbssifiatiion, The leguminous starches are 
placed by Blyth in Division IL, Class 1., by Muter in Group 11., 
and by Vogel in A., I., (b). 

Other Leguminous Starches. 

The above is a general description of the eharacierlsticH 
of the stai’ch grains of the principal leguminous seeds. There 
are, however, one or two exceptions that might be mentioned 





lioi<* \ iz., tho stju'ohos <>l IIk ^iouikI uiit {A ntchts liiUMiyaea) 
tMifl of tlu‘ sood ol Iho y'lm b(‘an {Pachyihi^uH inhevosuH)^ 
Of till' fonnoi (iiiHini -»<att*s in liis liook on staiohos; 
‘The stfneh m tins nu( exists onl> iii small <|U«ntities, the 
amount aboul 10 per eiuit. It is illiistialed here to 

show tliat it dilleis c*oiisi<lerahl\ fiom othei leKumiiioii^ 
star<*hes, smdl and eiieidar, with a dnlinet loiind hihiin, 

and that i( is, tlieielore, not sate to tiiist eiitirelv lo tenoral 
eliaiaelers wlien tiaeiiiK a slareh to its soiiiet'.’ 

The stnreh {grains in the seed of tlio >ain bean aiiiiear to be 
veiy similar to tho'-t‘ in the mound iiiit ; Imt it has not bi'en 
eonsicleied necessary to do more than make a brii f ri'feioneo to 
this starch. 

STAUOU OF YAM BMAN 
( Pachnrhhm fuht roHi(H) 

Yam bean starch, when examined mieroseopicallv, is found 
to he entiiely (lilTerent from th<' idiaracieristie form of the 
lepfnminons seed starelu"-. Itidosoly resemhies, howHwor, the 
starches of clio-cho, the ipomoeas, ete. That is to say, the f?rains 
are in some <*ases rounded, in others many-anf 2 ;led, while there 
arc many kettledium-shaped and sugar-loaf forms present. It 
is (lilTieult totiaeean> appearance of hilnm oi nuclear depres¬ 
sion or of eonceutuc lines. 

Kxaniillation w^ith [lolarized light indieates the ponition of 
the hihnii, wdiieh, as in the ease of eho-eho‘•tarcli, is central 
in the rounded forms and slightly eoeentric in the truncated 
forms, being nc'ari'r the broadi'r end. There is I'onsiderable 
iridescence with ploari/ed light. 

Shr of Grami^ This varies somewhat, and yet the majority 
of the grains are about <10115 mm. in length. There are, 
howi'ver, a smaller nnmher of large grains, whieli measure 
on an average ()'()220 mm. The range may he jdaei'd at from 
O'Ol to 0 0207 mm., thi' average of the whole being 0*017 mm. 

Posithu Ol ClaMsifivation This is ono of the starches xvhioh 
reqniie a new class in lllytli’s Division T, As already statoil, it 
shows a hrilliant iilay of <*olour.s with polarized light (placing it 
in Division I ), hut the grains are not ‘all oval or ovate,’ nor are 
the liiK's distinctly visildc*. fn Mnter’s scheme, yam beau starch 
would probably he placed in (3roup IV. Vogid has placed this 
starch along with tliat of cho-cho in 11., II., (b), il., (?0. 

Starch of Yam Bean Seed, 

As already mentioned, the grains in the seed of thia plant 
differ from those of most of the other leguminous seeds and also 
from those of the root of the yam bi'an itself. We havo, then, 
still another instance of the same plant yielding grains of two 
entirely distinct forms—a point which has already boon noticed 
in the ease of the potato anil of the mango, 

sTAucri OP ono-OHo 
(Seehhtm edide). 

The only recorded obborvatioua ou this starch ai»pear to be 
those of Vogel, who places It in Group B., Division II, (b),U.,(l)), It 



would,therefore,ooino un<Ioi‘llu‘(U*s(*i'ii>li(>ir. ‘Ainoiu* \\u\\\y 
angled also roundo<l forms: more or luimeioiis kc'tlledriim 
and Migar-l()af-lilv(» fornih: w ilhtmi labels or mul"-:' i< li (In' 
further description: " witluait ln.\eis oriinu:'-. nucleus 
central or wanting ; many irregular forms ; 0M)0S lo irild mm 
in size.’ 

Examination by tin wrilcr brougid oul tin* following 
points; (rO elio-elio starch shows a brilliani display of (*olours 
with polarized light, the position of the Inlum being clearl.\ 
indicated; (h) the hiliim is eccentric ainl n(‘nr<‘r lln^ brojul (Uid : 
(c) layers or rings a])pear to be faintly \isil)h»; id) in shajK* the 
grains are most iiT(*gular, some being circmlai*. olluu's ninny 
angled, sugar-loaf-like and evtm bean-sliaptMl. 

Skc of (h'ainn ; The writer’s observation- on this point aic‘ 
by no ineans in accord with Vogid’s rc-nlts, who stales that llie 
grains varied in size from 0*(i()S to 0*017() mm. The w liter found 
all sizes from 0*0141 to O'OeOl mim, tin' calenhded av('rage ot 
a veiy large number being 0*0270 mm. It appears to be almost 
possible to divide the grains into tw'o groups ae(*ording to 
size—the larger grains being alioiit O-Oinihnm. and tin' smalhu' 
0*0100 mm. 

Position m C/c««///cn//<)/;; This is anothei* of the staridn's 
mentioned on p. 20 as retpiiring a new sub-division (fla-s ll.)‘ 
in Blyth’s sclunno. In Muter's sehenie this standi would 
probably be placed in (Iroup IV. Vogel has placed it in 
hits B., 11., (b), ii., (6),buttho fact that the hilum is fairl.v visible 
would necessitate a slight revision of the position that has been 
assigned to it. 


STAUCIl OF NKiUTSUAUW 
{Evhltvs umbvllui(t). 

It is doubtful if this starch has evi'r been I'xamined Ix'fori*. 
In most of its characters it is very similar to that from theswiM't 
potato (see fig H), Tin' grains are, also, \er> like Ihosi' of 
bitter cassava, from whicli, howc'ver, tlu' nighlshadt'stai*eli i- 
distinguished by the following eharaett'ivs; ((/)larg(*r number 
of large, angular foians, (h) the at)peai'anc<‘ of hi'ing llatleiu'd 
on two or three sides, (r) the slight eeemilrieity of (ho hilnm, 
and (a) tlie presence of faintly visible ring-.. 

The grains are mostly eireular in sJiapis tbough tlu'n* are 
a number of sugar-loaf forms and som<' an' mtmy-angh'd. The 
hilum is slightly eecemiie - in I lie sugar-loaf foimis it is m'arm 
the curved end. The linos arc very faintly visibh'. 

.. Wif^h polarized light there is a play of colours (not par¬ 
ticularly brilliant), and the position of tin'hilum is conlirmed. 

0/ The grains vary in size from O'dllT) to 

00224mm., the average being 0*0151 mm. A eoiniiarison with 
tlxe figures given for sweet potato starch will show that tlu' 
aveiage size 18 practically identical: w*ith the latter, however, 
there is rather a wider range. 

Tho play of colom-h witli 

polarised light would Dlaw this starch in Hlytli’s Division I., 



but oil of ( 1 ) 1 ^ b< iiiu onU buiill.\ \ i^ibl('« and tlu* 

|)isomr ain.'iilai* lunn" it lai'p-^^-aix to place'it in 
11 ol (bat di\ ision 

In \’on<‘l’s st(nn, (his s(ai<*li n\ onid la* pi ice'd w illi'•weed 
potato staich in l» , 11.. (b), I. It is dillicult to asKi<rn it a position 
in ]Mnl(‘r’s M*lK‘ni<‘. 


s'l \n< II oi^ s\N MCI i»oi \ n< 


(I^uuniHa lUuaitts) 


Tills star<*li will Iki l*onnd on \ otted's list when' il i- ))lact*d 
in lb, n., (b), i that i^, ‘ \inont^ (In'inan> ain-th^d also ioun<l<‘d 
fonns; inoic or l(‘ss mini(‘!*ous kedlleMlrinn ami snt»ar-loat*-likc 
forms/ A \(n'.\ biitd* de'^'cnaption of this slaredi was tri\rn in Ihi' 
PJi(n*hit((ru/ir(tf (May 2, JOOl). 


TJk' plains arc \<‘r,\ \ariablc in shape: sonu' ai(' I'oumlod or 
oval : ot hcis are' nuicb 
flatLenu'd. be'ina abno-it 
Uu‘C(‘“sid(‘d ; inan\ alsei 


show the' 
ke'ttle'diMim 
brni, 
say, th<\v 
broadt'r 
As will 


o in in o II 
oi‘ suij-ar- 
(hat I'' to 
have' th<‘ 
('lid tiiiiK'ate' 
bc' se'mi fioni 


lit;. S, sonu‘ of tile' 
larue'r (dreailar fonir* 
show lU'ar the tdriaiia- 
fe'rtnu*!', a niunbiM* ol 
liiK' linos appar<Mdl,v 
radiatinit from the' 
centre'. 

The c'oiK'entrie 
rinj;sare' faintly visible' 
surroinidiinj; I he* sled 
lat(' liilnin. I'lie* hihnn 
is ('asily se'e'ii to be' 
sli^ldly e'ce'e'iit ric ; in 
('tirve'd t'nd. 



the' snpvr loal forms it is ne'are'r the' 


K\aniination w it h polari/cd lifj:li( re've'ah'da brilliemt pla.v of 
e'olonrs, till' pri'st'nce' of a we'll-de*tjne‘el e'ross conlirminuf whal 
1ms be'e'ii state'd of the' position ed' the' hihini. 

Sizo of (huini>i 1du'plains are' as variable' in si/.ee as tiu'y 
arei in shape*. While* (he* ave'cage' sijso is 0*()Io 111111 ., jjfrainH we're* 
fonnd var.v inj* from 0*0071 to 0*0081 mm. The exte'iit of this 
variation will be' appare'iit, if the lii^iire's publishe'd b> tlit' 
following obi(*rv'eM‘h be* (‘\amiii<*d : 


Vo^e'l 

Kannar.seh'^ 
Wit'snt'r'* . 


0 022 to (HKi.Vi mm. 
0*0150 mm. 

0 0;100 mm. 


Se‘(' m^stli ; * t/ou Compoifihon tuid Anuiyios f/.s\s,o. 



26 


Tlu‘ wi-itor of the note in the Phannnccuticol Jounml 
referred to above, gives tlie following tietominiilioiis . 

Largo grains . 0‘02r» to d"(i50 niiii. 

Small „ <>‘0ir> <o ()-0‘22 tnni. 

With the exception of Vogel, nil observers iippt'nr to 

have found innoh larger grains than the writer, who toiind no 
grain of greater size than O'OSSt inni. 

PoHilioii in ClaHHificution. Sweet potato dareh is oiio of 
those which require a now anb-division in 111yth's system. A.s 
stated, tho grains show a brilliant display of colours, but tliey 
are not rounded. It is, therefore, to bo placed in Division 
I., Class ir. 

In Muter’s scheme this starch would probably be idaced in 
Group IV., w'hile Vogel has, as already stated, placed it in B., II., 
(b), i. 


STARCn OP IPOMOBA nOR.SFAtjLl.VB. 

There is really nothing to distinguish this starch from that 
of I. Batatas, except, perhaps, that there is a slightly more 
brilliant display of colours with polarized light. In this ease, 
also, the grains are very variable in size and shniJO: tho stellate 
hilum is eccentric. 

Sise of Grains ; The average size is 0'014 mtn., the grains 
varying from 0’0070 to 0'0264 mm.; there appear to bo fewer 
large grains than was the case with t. Batatas. 

STARCH OP WILD POTATO 

(Jfpomoea fastigiata), 

The description of sweet potato starch would also npply 
in this place, except, perhaps, that there is a larger proportion 
of specially largo grains. Some of them measure ns nnu>h ns 
O'OIS mm. Tho average size is, however, much tho same as 
that of the other species of this gouus, 

STARCH OF FOUR O’CLOCK 
{MyrahUis dichotoma). 

The gi’ains of this starch are very small and it is in 
consequence difficult to make any observations as to distinctive 
characters. 

The prevailing shape is polygonal with rounded angles. 
The hilum, which is central and more or less stellate, is 
distinctly visible, but there do not appear to ho any other 
markings. 

Siee of Cfrains: As previously mentioned, these grains are 
very small, the average being only 0*0063 mm. Some groins 
are as small as 0*0048 mm., the largest being about twice that 
size, so that there is not much variation in size. 



si \\H n <)1 ( OH VLH V 
(Antufonon uisK/m) 

Tlio u;i‘ains of this stm<‘li Ih^Iohu to a t»roup wliioli aj^iu^ais 
to contain a piopoi'ti<»n of l!i<» West Iinlian si u*<*li(‘s, \ v/, 

‘ Ainom* tlu» inany-an«lo<l some l•oun<l<Ml fonns, kettledrum and 
sngnr-loaf forms lu^imr pre^sent.' 

Then^ are s(‘\(*ral ditTereiit forms pn^scait in this stareh — 
(‘irenlar, poI> jjfonal with I'ouiKhMl angles, and t li(‘kettledi urn 
shaj>iKl forms. There* arc* praetieally no sit»ns of hilum or lines. 
Tlie (‘ee(*ulrie position of the* hilum is, hcmc‘veiS indi(»ale(l 
when polarized li^jjht is emplo^c'd: there is a fairly brilliant play 
of colours. 

Size of The* size of the* >;rains t(3nds to \ ar> some* 

wliat. The averai^e size* is IHlIoSmm.; there aro giains as small 
as 0 01 IT) mm., while otheis ar<‘ as larpic* as l)*02 mm. 

PoHidon in CluHHilieafhn It would app<*ar advisable to 
place this starch in the same* ^roiip as the starches of the 
Ipomoeae^ (*assava, <‘tc 

sTAKCir or (’\SSAVA. 

Ills impossible* to traci* any distinct difference* betAveon 
the starelies of the two (*hief varieties bittei* <*assava {Manihof 
utilmimo) i\\\i\ sweed (*assava (;!/. -I//)#)* ThcMnieroseopicappear- 
aneo of this starch has be(*n des<*ribi*d by many observers, 
notably by Hlyth, Wil(‘y, and (hdt. 

The outline of the' grains varies, there being, apparently, 
two predoniuiant forms, viz., one circular and (he other sugar- 
loaf-shaped. Th(*re are also a few small grains ahowdug a many- 
angled form. 

The liiliim oeeiipies a central position in the circular forms, 
but in the kettledrum-slmpc'd forms it is always nearer tho 
eurved end than the Hat surface, Illyth makes special roferonco 
ton conical <I<»pross?on under the Tinclcms, No other markings 
are visible on these* grains. 

With polarizc'd light thc*re is a dicjtiiict play of colours, 
although this is not particularly hrilliant. The cross appeals 
when tlic* Held is dark and its centre indicates tho position of 
the hilum. 

She of dminn . ConsidcTable variation was found in tho 
size of the grains, viz., from 0'0072 mm. to 0*0210 mni„ the average 
being O’HUiH mm. This givat v^arlation is noticed by all observers 
and would appear to be charactoristie of thin starch. Tlio 
following measurements, in millimetres, aro given by different 
observers:-Wiloy, 0*012; (hdt; 0*015; Ulyth, 0*011 to 0*010; 
Vogel, 0*008 to 0*022. It will thus bo s(H*n that tho results 
of different observc'rs are fairly uniform. 

PoHiiion in CUimifieaiion ; Blyth plaee.s this starch in 
Division II., Class III., that is to way, among the starches 
showing little or no iridescence when examined by polaiized 
light, all giamilcH trnncateil at one end. This appears to be 
ileeidedly misleading, and the writer, considering that there is 
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^nniciont play of (‘oloiirs lo warrant its in<*l<»siirr in I)i\i.sion 1., 
would suKJ?ost tlial it placed in (Mass H, of that <li\i^i<ni 
with the strtr<*h<‘s of the ipoino<‘as. <di(»-<‘h<), <‘1»*, uhi<*li it elo-ely 
rehembles. 

In V\>g<d\sH(*luMne c*assa\a staivh is <*lassed thin : ' Amon^; 

the many-angled, soin<‘ roumled, more* or l<'^s mini<M‘()\i'> 
dnim-Hhapod to stigar-Ioaf forms, without e()n<*<*ntri<‘ <*irele,s : 
in the kettlcidi*um-shai)ed granules lln‘ mn-hvir d<‘p!*<*^sion 
widened on llie (latt(‘n(»d -^idc*/ 

Sluter jdaees ‘ Iiipio(*a ' stareh in (Iroup 1\' (more or l(‘ss 
tiMineatoil at oikj einl), »*emarking: * siiapj' roundisin a lit! h* over 
50 per cent, truncaled by oiu* faeet, and a p(‘arJy hilum.' 


STVnC'H OF nHKAD-FliriT 


I A rinearpHH nirim), 

Tliere appears to be no record of any previous ol)h<M*vations 
on tins starch. TIk^ grains an' for the most part polygonal 

with rounded angles. A.-, r---.. —-----, 

Vogel would say, ‘among 

the many-angled also ^ 

rounded forms’, but O 
there are no sugar-loaf 

forms present and the ^ v.» 

angular forms i)redomi- ''"1 ..j CJ 

Hate. There is no sign 
of any hilum or other 

markings. (Hee fig. 0.) Q O Q ^ 

In outline the grains 
are very similar to those ^ 

of inai/.e or fndian eorn. ^ v U > 

The absenee of a hilum, .. .0 . 

howevei-, is the distiu- 

giiifihing point, when V, S < • ? 

this starch is compaiH'd \.) . '* 

with corn staieh, of ' 

which the promiiu'iit, . .„„. 

stellate liihim is so char- 

acteriHtic. of bread fruit, | IDO. | 

colours*^^' polarized light theni is pracbi<‘ally no display of 

„„„ 'mmboi-or inoaHununontH «iv(' tin 

H\eraK<‘ ofO-OOn mm., with t\ ninsc of IVom (HU)18 t<> 0-<)l“i0 

P^Mition ill CUtHHiJivalion : Like ooni wtai'ch. tlim .storc-h 
goes into.Divi5..on IF. of Blyth, hnt tho absouc-c <,f a HtollaU^ 
hilmu will muHo It to he placed in Oltwe II. along with most 

GrSn n?” T^^'v ^“i- be plnwl in Muti^r's 

Group in. In Vogel H system, it will go among tho ‘maiiv- 
angled and rounded forms ’ of GroupV. Division II. SI 

it In sub-divisiou (a), and 
B,ir°”a) placed finally with oat stnivli, i.e.. 
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fiTAUCMl OK .1 \< K-KinilT 
{A rfitvarptfs uifiifnfoha), 

TIu‘r(* is N(*i> to (it-^tiiii'iiisli thi-starch IVoiu Ihfit ( 1 

l)iva<l-rruit. ir nn>tlniitc. it ixThnps, a \(*r,\ pla.N of 

colouis, but; not suriicicnt to it in I>l,\(irs Division I. In 

s\ 7 A\ too, lh<‘ l\No stnicli<»-t aio pi-acth'ally idinil u-al. 

ST\IU li Ol^ 'im s MAS MOIs 

{("anna ninhs). 

lllxoclhuit i)liotoi>raplis of this '■larch anil tlial of (knuia 
inrlira N\ill lx* found in (Iriftith^ TJw fn^inripal Sfarcfu^H a fit d as 
F<HHi» Its appoa!\*i<*<‘ has abo Ixhmi ({(‘sciilxxl in detail by lilyth, 
(xalt, an<l others. 

The m'ains of tliis s1au*h aiM* easily dist inu:uish(Mi fi'oni an^ 
other K**»*'bis on ‘uaaMmt of t lu‘ir j»i<‘at siz<‘and t he distinct ix'ss 
of thi*ir inaikintcs. In ajipcairaina* th(*> r(*-.eniil)I<* thost* of the 
potato tub(*r, but, Ixanu: of M*'t*«*dei sizi‘, (h<‘> can usually lx* 
d(‘teet(Ml without nmtdi diirnailtN. The smallt*!* plains art* niort* 
or l(‘ss tireular in -^hapi*. but tin* laii;<*r an* inort* of an 
oval shape, ri'(*(|ut*n(iy somt‘what llatt<*n(‘d, t*sp<‘eiall.\ at tin* 
entls. 

Tilt* hihun is ee(*entri(‘, bt*iim n(‘U(‘r to tin* small<*r i*U(l. 
One of tin* ehi(‘f eharaet(*risties of tin* rains of this starch is 
the cl(*arn('ss with whitdi tlu* <*oncenlric lin^s ai*e lo Ix* se(»n. 
Thest* niarkini^s art* \ei\\ reiiular, althonj^h. the riuK^ i^ot 
coinplt*t(‘. 

With jxdai i/x*<l li^ht tht*rt* is a lirilliant illuniination ; with 
a dai’lv f^round tlu* <*it)ss is v(*i> distiiud, it** centre intlieatinj;^ 
very clearly tin* posititai of the hlluin. 

of (hunnti Tht^st* are the larj^e-^t known starch grains : 
some* of lh(*rn art* no h*'^s than nun. in tht* loiif^ diainoter. 
Tlu* «rain^ \ai> \er.N uuudi in si/,t*, how(‘V(*r, and there ai*e 
usnall> a lar^c nmnbt*r of small, v(‘r,\ irrt‘jj:ularl> sliajieil 
grains. 'Du* long dianu*tt*r \aru*s fi'tnn O’OIJ to 0*1 nun., 
whilt* tin* a\eratti‘ si/(» <if iht* KJ**diis is 0 0r»5 by t)’(),{8 nun, 
Tlu* follt)W’inw nu‘asurcnu‘nts art* j^iv(*n by othei* obs(*rverh:- 
Hlyth. O'Oltil) lo O’OtliJl) nun ;(ilaH,0t)7 nun, by 0*0,5 nun.; aiul 
Muter, 0*01.57 to 0*0010 nun. 

PotiHion in ("/assijiva(i<ni . Tlu* posilit)ns assi^med to canna 
starch in tlu* Narious syst(*ins of <*lassifi(*atit)n an* indicated on 
pp, liS-20 as follows: Voj 4 <*l, A„ 11., (b), i. ; Mut<*r, OroupJ.; 
Hlylli, I)i\ isitin I„ ('lass I. 

sTAUtMI OK INDIAN SHOT 

((Janna indiv((). 

The starch of the Indian shot is vt*ry similar to that of 
Tous-l<*s-inois. The con<*<»ulrie lines are .stated by (iriftlth to 
lx* mort* tlistinct. Tlu* larj^ft^ jifrains au*, )xu*ha|)s, a trillo 
smaller, although tlu* aveiajire size is about tin* same, viz., 0*055 
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by 0-038 mm. No grains wer« not.iood having a greater 
diameter than 0*08 mm. 

STARCH OF ARROWROOT 
{Mnmnia arunduuma). 

The starch of arro\M‘oot iMantufu uvuutUnimtt), is anothoi- 
that has frequently been dc-eribed. The giMins an' all boiunlod 
by a rounded surface, and w hile most of them an^ ov al, some are 
circular and others are so flattened as to bo alnuist triangular 
with very rounded angles. This foi*in is described as * mussel¬ 
shaped*. Though somewhat variable, the shape is (|uit(>i 
characteristic. The hilum is central in some forms (ehielly the 
circular), in others it is slightly ec<*entric, being lurnuu* the 
broader end. In some torm-», again, it is de<*i(ledly linear, 
having somewhat the appearance of crab’s logs. The rings are 
faintly visible being uioie readily setm in tin* larger forms. 

With polarized light the grains exhibit a biilliant display of 
colouis, and the cross marks <*lcaily Ihe position of the hilum. 

Size ofOvaiiiH There is no very great \arlation in tin* size 
of arrowroot grains, which is from 0-022S to 0*0150 nun., the 
average size being 0*031 mm. They are, it \\illl)e seen, \ery 
much smaller than the canna staiehes, from whi(*li it is some¬ 
times necessary to distinguish them. The follow ing are some 
of the published results of measurements : Blyth, 0*01 to 0*07 
mm.; Galt, 0*085 mm.; Vogel, 0 02 to 0 00 mm., ami Wiosuer 0*01 
to 0*07 mm. 

Position in Classijivation In all schemes of classification 
this starch comes close to canna starch. \ ogel, however, 
separates them according to the degice of tlaitiming, Hotli 
arrow'root and canna starch are placed l)y him In A., II„ but 
arrowroot Is described as having granules Miot at all or only 
slightly flattened’, while canna Htar<»h has grains more* or less 
strongly flattened. 


STAUeil OF (iINGFR 

{Xinuiher offwinah ). 

All observers of this starcli agiee in considering the sliapt* 
variable, but at the same time charactei istic. Tim i)re<lominant 
form is shortly conical witli rounded angles, many of the smaller 
grains being cylindrical or circular in outline. The hilum atid 
rings were seen only with (-onsiderablo difficulty, which is a point 
noted by all observers. 

With polarized light there is a play of colours, which, 
however, can scarcely be called brilliant. 

Size of Grains . The average of a large mimbor of measure¬ 
ments was 0*0236 mm., the variation being between 0*0108 and 
0*0408 mm. Blyth gives 0*0376 mm.; Muter, 0*0376 mm. 

Position in Classification. This staivh is placed by Blyth 
and Muter along w-itli the starches of canna, arrowroot and 
potato. In Vogel’s scheme, it w’-oukl probably go into A., IT, (b). 
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«TARCn OF BANANA 
(Musa sapientum). 

Thogranul<»s oF banana starch aio all bounded by tomided 
Fa< os, but aIV also 
all niaikodly llattdi- 
od. Mobile most oF 
thoni may l)<‘ dos- 
oribod as oy-lcM*- 
shai)o<i, or perhaps, 
moie or loss poai- 
sha pod, many aroolub- 
shaped and otht'rs 
boan-shapod. Tho nn- 
olous or liiluni is 
distinoLly oooontrio, 
being placed much 
nearerone end somo- 
timos the narrow, 
sometimes tlu' broad¬ 
er end. 'riio eoneentrie 
lines are plainly vis¬ 
ible, though not eom- 
plete, (See fig. 10.) 

TIhmo is a play Fn». 10. Baaana filarch. [x220.| 

of eoloura vvitli polar¬ 
ized light, though this is not very brilliant. 

Sise of Ontins, Tlie writer found thcbo grains to vary 
b(*tweeii 0*020 and 0*(;711 mm., tho average being 0*0400 min. 

Apparently, the only published mcasuremoiith are thobc* 
of Vogel (0*011 to 0*075 mm.) au<l oF a writer in the 
Plutvinaiviilmtl Jounutl (Juno 0, 1001), who states that the 
hiig(‘st grains nnm'^uie 0 01.5 to 0*005 nun., tho smallest about 
0*007 mm., and llie intermodiate grains from 0 022 to 0 0!U mui. 

Position in (UasHiJhotion : In spite of tho fact that tho play 
of eolours with polariz<vl light was not particularly brilliant, 
theni is no doubt that this Htareh would find a plaeo in Hlyth’s 
Division I, Similarly, banana Htareh munt bo placed in Muler’« 
(ilrotip I. Vogol has already elawsHled tills starch, which ho 
placw in A., 11., (h), ii. Ilis <lescriptiou would tlierefore bo - 
‘dranuh^s simple, bound(‘d by rounded surfaeoH; nucleus cccon* 
trie, granules mor<* or 1 (»h-> strongly flattened: many longtheucd 
to b(‘aii-slmped, di.se-shaped or flatUnied ; nucleus nearer bmador 
end.’ 

STAlUil OF PLANTAIN 

(Mum sapionlunii var. paradisicuia). 

Tho granuloH of plantain starch are hounded by rounded 
surface^; thoy vary greatly in slmpo, some being 11101*0 or loss 
oval, whilst othorri are mueli flattened and drawn out into 
<lisc-, bean-, or eliih-shaped forms. This starch is to bo 
didtlnguiBhcd from banana starch by tho presence of a larger / 
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number of Jong, straight, narrow fom&, and l)y lli<* groaior 

miiibinnly in sizo and 
fc'haijo. (Cf. figs. 10 and 
11 ) 'J'lio cono( linos 
aiv not as distinct as 
thoM) on banana 

t*i nns, aii<l lln» (‘o<*ontno 
hiluin, uliioli appoai*- to 
b<‘ iiiOM' ()t‘lon lu^aitn* tli<^ 
bioador ojkI, is loss dis 
tinot. 

Witl) p<»laiized light 
thoio is slight iridos- 
oonoo, possibly rathor 
inoio tlian with banana 
starch. 

Siz( ofUraniH Tlio 
grainsaioratlior smallor 
than (hose of banana 
stale h. Thoy avorago 
0 0ol7 niui, th(^ rangoi 

boiug from 0*0102 to 0*0528 min. 

Position in Classijication . As tlit‘ro is nothing but tho 
presence of the elongated forms to disiinguish this stanh from 
banana starch, plantain starch \\ill luivo to In^ plaood in similar 
positions in the schemes of olassilh ntion. 

VAM STAIK II. 

Tho only description of this starch which tho writer lias 
come across is a very biief oiio, which app(‘ai(‘<l in llic Pharouh 
centicalJommal (April 0, 1901). 

Vogel has classified it; hefonndthaf if possessed the fol 
lowing characters: — 

‘Single granules, 
bounded by lounded 
s u r f ace; nucleus 
eccentric; granules 
more or less strongly 
flattened, egg-shaped, 
at one end reduced to 
a w edge, at the otlu*r 
enlarged, nucleus at 
smaller end." 

The following 
notes will complete 
the description of 
yam starchAll the 
granules are rounded, 
most of them being 
circular or ovate; 
a few arc, however, 
much elongated to 
give, as notc^d by 
Vogel, a wedge-shaped appearauce, though tho surfaco is 






still rouiiciod. Th(‘ ecceutrie nueluiis is just visible, as alho 
aie the ooucentric Fig. 12, which is a icprocluc- 

tioii of an oiiginal photograph of yam starch, shows clearly 
the position of the hilum. This, it will bo seen, is most 
(listinclly iieaier the broad cud of the grain: this was the 
position occupied by the liiliiin in all tlie specimens of yam 
btiiich examined by the writer; in no instaii<*e was it found 
uoaior the smaller end of tlie giaiu as stated in th(3 deseiiption 
by Vt)gel (piotod on tlu* last page. 

Examined with polarized light, yam aiareh grains sliow 
a brilliant x)lay of <*olourH, and the intersection of the cro‘-b 
confirms what has been said of the i)o-ilion of the hilum. 

She of OntiiiH The results of measuromenta of yam stai ch 
gi'ains will be found in the table on p. 10, where lignros for 
six vaiielios of yam are given. It will be seen that the average 
size of the grains is 0*0100 mm. The variation is not very gieat: 
in none of the yams w^as the writer able to find grains having 
a greater diameter than 0*0570 mm., although Vogel gives the 
size of the yam grains as varying from 0*05 to 0*07 nun. Tlie 
measurements givcm in the Pharinaca'Kfical Journal are: 
largest grains, 0*015 to 0 00 mm. in length and 0 025 to 0*00 turn, 
in biemlth, while the smaller vary from 0 015 to 0*OJ10 mm. in 
length and about half that in breadth. 

PtMilion in Clasnijirafion It is impossible to place tins 
starcli otluu'wise tluin in BlytliV Division 1., Class I. Muter 
would no doubt place it in Ins Group I.; while Vogel has, as 
already stated, placed it in A., II., (b), iv. 

As will be seen from the list given on p. 40, a largo number 
of dilTerent varieties of yam w'oro examined, but the appear¬ 
ance of the sttirehes from them wan so ehHraet<u'istie and 
uniform, that there Heomod to bo no reason for dcHeribing 
tliem separately. Except for sliglit differences in the matter 
of size, tlie starches of the ilUIoront yams ax)pear to ho 
identical. 

With iha description given abov<^ and tUo aid of fig. 
12, observers should have no dilticulty in identifying yam 
starch. 


hTAUCm OF TANNIA OK 0000 
iOoUwanm vHVitlenUt), 

There ai)poars to bo no publiahod descrii>tion of this starch. 
There is eousiderahle variation in the shape of the grains, but 
altliough thoio are some circular forms, the prevailing form is 
polygonal with rounded angles. The liilum is stellate or linear 
and occupicH a (*onttal position. Altogether, there is much 
resomblanco between this starch and maize starch in size and 
general ap])earan(*e. There is a fair display of colours with 
polarized light, iho lines of the bltick cross meeting in tho 
centre. 

Shv of OritiHH The grains vary in hIzo from 0*0000 to 
0*0102 mill., the avoiage size being 0*0114 mm. 
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Pohiiioti ui Cl(t88“ 
iftvalion It is sojne- 
^vlmt diWicMilt to 
olassilv' ilns staifh: 
its ^roat losoinblaiKM* 
to inaizostaicli uouM 
sii^jyost a plaoo iu»ai 
that staioh, aiul>ot 
it >\onl<l appear to he 
sopamtod tVoni it on 
amnint of its beliav* 
ioui towards polar- 
i/(‘d liglit, tlu‘io being 
niii<*h gi eater it ides 
et‘nee in the (*ase of 
tannia staieli. Tak¬ 
ing Blytirs •-ysttnn, 
it would seem to b<» 
necessaiy to place 
Fki. nt. Stan hoi Tannia |x tlOO j tannia stiueli in the 

seeoiKl class of the 
first division Theie is no doubt that V’ogol would have phw'cvl 
this starch with maize; and similarly, in Miitei's s(‘hcme it 
would have a plat-e in Gioup IL 

bTAlK H OK THK \MhD TANNIA. 

The grains of this starch are extremely bmall**>-bo small that 
it is difficult, with the lenses used for the rest of the starches, to 
observeanydibtinguibh- 
ing characters. So far 
as can be seen, however, 
the grains are fairly 
uniform in shape, 
which, as in the cabe of 
the tannia starch, may 
be described ab poly¬ 
gonal with somewhat 
rounded angles. There 
Is a faint trace in some 
grains of a hilum, pro¬ 
bably linear or stell¬ 
ate, situated in the 
centre of the grain. It 
would appear, there¬ 
fore, that the differ¬ 
ence between this 
btareh and that of the 
preceding (cf. figs. 18 
and 14) is mainly one 
of size. 

STARCn OF MAfZn OR CORN 
(Zea Mays), 

A description of this starch is to bo found In pmcMoally 
every work on the microscopy of the Htarchew. In shape 
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most of the grains are polygonal witJi rounded angles; there 
are also many rounded or eireular forms piesout. The mai/.e 
stareh granule is gt^nerally regarded as iyjiieal of ilu‘ angular 
starches, As a gcmeral lul(^ no trace of ctmcentric lines is seen, 
but a low of Ihe grains, esp(cially the rounded forms, show 
(hem faintly, Th(» hilum is well dovcdopcd, occupying acentral 
position and is usually more or less star-shaped. 

KKamiiUMl with pohiri/ed light these grains are found to 
present tlio eusloinai*y appearance* of cereal starclies. When 
the ground is light, the grains stand out as bright objects, 
btit show^ iu» brilliant coloration. When the ground is dark, 
th(^ bla(*k <*ross is s(‘on very <»Iearly, dividing the grains 
into four, almost tHpuil, parts, th(‘ (avo bauds of the cross 
meeting oxacdly at the eentie of the grain. 

Size of f/mbos Tin* variation in size is not great fr<mi 
0 01 to 0*02 nun. the a\erage being 0*0138 mm. The following 
moasiuementsare on iwovd: (hdt, 0*008 to 0 02 mm. (average, 
0*011); Kannarsch, ()*030 mm,; VViesner, 0*020 mm.; ami Wiley, 
0*02 to 0*03 mm. 

PoHiUmi hi (JlasHilicalion TJie originators of the three 
schemes of <*Iassilieatiou have themselves })laeod maize* stareh in 
its position; thus> Blytli in Division 11, Ulu'^s I. (no irideseeiice, 
rings all but invisible, hilum sKdlato); iMuler hi (Iroup 11.; Vogel 
in Ik, n., (a). 


HTAIl(3I OK OPINKA (^UHNT 

(Sor(//uim vidgare)* 

There is very UttU* to dintiugubh Guinea corn starch from 
that of maize. 

The Hhapo is fairly unllorm, viz,, moatly polygonal with 
rounded angh's, with some 
grains more or l<‘ss <*ii‘culHr, 

The hilum is distinctly 
prominent; usually it is 
more or less stellate (in 
moHt t^asrH there radiate 
from till* centri* throe 
short lincH equidistant to 
one another), though In 
Homo foriUH the hilum 
appears merely as a <*ircu- 
lar doproHsiou. No lings 
or other markings »ire 
observable. 

With polaiized light 
there is little coloration, 
but the poHitlon of the 
hilum is distinctly indicat¬ 
ed. («ee fig, 15.) 

l)f Ominx. Tho 
' average sizo of the grains is 0*0178 mm.; the measurement in 
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bome cases was as low as 0*0182 uim., while in othei'b it i'oa(*hed 
0*0247 mm. 

Position in Clasnijication : To be placed with niai/wO all 
through. 

(Ill) CLAWSIKlCATigN OF TUM FOHK<a)IN(< STAKCMIKH. 

As a lebult of the obsorvatioiiH made on the foregoing 
starches, the writer would suggest that they be classified as 
follows according to Blyth’s system (8(»e pp. H)-20) modified 
by the addition of Class XI. in Division I. 

Division 7. Starches showing a play of ooloxirs with 
polarized light and a selenite plate. 

Class T.—The hiliim and eoncentivt* rings clearly visible, 
oval or ovate;*—Mango (seed), yam, bamina, plantain, cannab, 
arrowroot and ginger. 

Class IX.—Hiliiin and coneontric rings more or loss invisible; 
variable in shape; among many-angled some rounded forms; 
sugar-loaf forms often present:—Mango (green), yam bean, 
cho-cho, ‘nightshade,’ iimmoeas, coralita, cassava and taiinia. 

Division IL Starches showing no indoscence^ or scarcely 
any, when examined by polarized light and seleniie. 

Class I.—The concentric rings all but invisible, and the 
hilum stellate;—Leguminous starches, inaisco, Guinea corn. 

Class II.—Starches which have both the concentric rings 
and hilum invisible in the majority of gnuiulos: -Bread-fruit 
and jack-fruit. 

Class III.—All the granules are truncated at one end;— 
None. 

Class IV.—In this class all the granules are angular in 
formNone. 


CONCLUSION. 

Several interesting points are presented in this study of 
the West Indian starches and those might userully be sum¬ 
marised here. 

The large majority of these starches are obtained from 
roots and tubers; several are obtained from fmits, either ri|)o 
or in the green stage before the starch has been conv<u*ted into 
sugar; while the only seeds in the list are the various legumin¬ 
ous seeds and maize and Guinea coim. This preponderance of 
root starches constitutes one of the chief differences between 
West Indian and English starches, the majority of the latter 
being from cereal seeds. The whole of the starches obtained from 
roots and tubers are described as showing a play of colours with 
polarized^ light and are in consequence placed in Division I. 
in Blyth’s system of classification. Here they fall quite 
easily into two divisions. In the first are those bounded by 
rounded surfaces (i.e., either oval or ovate); hilum and con¬ 
centric rings c^rly visible. The examples are the yams, the 
cannas, arrowroot and ginger. It will at once be noticed that 
these plants belong to natural orders which are not far 
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removed from ono another; and empbaniH is added to this, 
when it is observed that atnon^ the remaining starelies in this 
group are to be found those of the tribe Mui<cae (banana and 
plan^iti). 

With regard to the remaining ‘root’ starches, they all 
agree in several characters. They all show some coloration 
witli jiolarized light, and among the many-anglcd there are 
some rounded forms, sugar-loaf foriiis being often present. There 
is so much similarity among those starches that it will not be 
found an easy matter to distinguish them until details as 
to appearance of hiluin, measurenunits, etc., arc taken into 
account. The only starch in this group that is not a ‘root’ 
starch is that obtained from the green mango; just as the 
only ‘seed* starch in Class 1. was mango starch, Sb tliat, 
altogether, the mango starches are full of interest: first, we 
have the two entirely different forms in the one fruir, 
and secondly, these two forms occupy nninue ]>ositions in 
our system of classification. The further study of fruit 
starches would, perhaps, be a profitjtble ono. So far as can 
be seen at present, there is very little uniformity: thus, 
the starch of the green mango is not placed with the starch of 
the green plantain and the gi'oen banana, but, strange to say, 
the seed starch is. As a general mile, it is stated that seed 
starches (at any rate, those of the cereals) show no iridescence 
with p()lariy.od light; mango seed starch, however, gives (piite 
a brilliant play of f*olourH. 

Coming now to the stai’chos showing little or no iridescence 
when examined with polarized light, nieutiou should be made 
of the leguminous staiHihes. Here wo have considerable 
uniformity: the starches of the pigeon pea {Cajanus inddeuti)^ 
the red pea (Phaseolun vulga't in) and crab’s eye seeds (A b7*%is pre- 
eatoHm) all exhibiting the well-known oval or kidney forms 
with ragged hilum, of uniform shape and size. An exception 
has, however, to bo noted in the ease of ground nut starcli 
{ATachi»hyiX)gam),m also in the case of the starch fj*om the 
root of the yam b(^an (Pavhyi^*hizm lubevonm). In the case of 
the latter wo have what may be called the usual dicotyledonous 
‘ root ’ form of starch instead of the typieaJ leguminous seed 
form. Iflvi<Jontly the striking uniformity in the c‘flpe of 
leguminouH starehos is confined to the seeds. 

Th(» only cereal starches * on this list will be found 
classed “with the leguminous starches; the only points of resem¬ 
blance, however, are tlie invisibility of eouceutrie rings, the 
absouce of iridesconce with polarized light, and the presence of 
a more or less stellate hilum. Tlie starches of bread-fruit and 
jack-fruit are placed by themsolves in the class which contains 
wheat, barley, rye, etc. None of th<^ West Indian starches 
that have been examined by the writer, have been placed in 
Classes III. and IV. of Division II, in Blyth’s system. 

It would appear that the examination of such a large 
number of ‘ root ’ starches, as recorded iu this paper, serves to 
bring out the unsatisfactory nature of any such artificial 
schemes for classlReation as those that are^in use at the present 
time^ and also the need for their revision as suggested In this 
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paper. Blytli’s system is uiidoiibtodly liie least unHuti^faetoiy, 
but it appears to have beem adapt'd froin^ Mider’s witihoiil 
sufficient alteration and possibly without a sulluMently (‘Klensivo 
examination of starches, especially those* from roots, 

Another inton^stinp: point is brought (Hit by this investiga 
tion, which ai}pearH to bo worthy of mention h(*re. Whih*, in 
most cases, there is a more or lt*HH distinct I'eseinblane** b(‘t\v(»(in 
the starch grains of plaiit« in any i)artieiilar family, several 
instances have been recorded where there is a decided variation. 
As has been pointed out, the grniiiM of the tannia root me 
certainly very much larger than thone of the M’ild tannia, aijd 
there may be other ])oints of ditTerenee not r(»a<lily notiei'd in 
such small grains, although the wild tannia is considered to be 
merely a variety of Colocasia escitlonla, Tlio yam hivui root 
contains starch grains which in no way resemble tliosc* of the 
principal leguminous seeds, but whicli do resemble those* of other 
dicotyledonous roots; tlie yam beau seed and tin* ground nut, 
again, have starch grains of still auoth(*r form, further, it 
has been shown that banana starch (*an be* distinginHh<*(l from 
the starch of the plantain, wlncli docs not show any specific 
differences from tlie banana. In spit(* of this, nv(* Irnvi^ all tlm 
different species of Dioscomi containing starclj ‘ grains of, one 
form with practically nothing to distinguish them: this is also 
the case with the ipomoeas, tin* two speciesjff Avtovarpiw and 
the cannas. 

The detailed descriptions of authentic speeijuens of a large 
number of stai'ches arc likely to be useful to eh<*mists in tbo 
West Indies, as also in other countries, particularly now 
that so many attempts aro being made to c*xteud tho uses of 
many starchy products by tho manufa(*ture of meals, etc. 

Apart altogether from the (luestion of the mieroscc^pic 
appearancesof the West Indian Htarches, these notes ai'c lik(*ly to 
be of interest to planters and others as Huggosting furtJier uses 
for some of the common ])lants in the West Indies. It has be(*n 
pointed out that t.liere aro woine that might bo ntlli/.cd as 
producers of starch for laundry purpost^s, wliilo in otlior (*asoH 
easily digested food, suitable for infants and invalids, might bo 
obtained, as for example, from the cho-cho root and tho vani 
bean. 
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TA.BLH1 ()!<’ MKASlMiRMKNTS. 

1 " 1 


Namw, 

Haiigc. 

A\(‘rag(‘. 

Sour sop {Anona mttricaia) 

0-002 l-0-001)fl 

0-0051 

MauKo (Mangifera i^idica) green 

0-0072 - 0-0108 

0-0113 

do. kernel 

0 0000 - 0 0288 

0 0157 

(^iab\s eyo 

0-0250 - 0-0400 

0 0301 

Pig(‘oii pea ((UtjattuH iiuhoun) 

0-0210-0-0180 

0-0215 

Kod pea (PhaHeolitH i'ulgaiua) 

0-0210 - 0-0800 

0-0200 

Yam bean (Peti^hgHuzuH 

iuhoroHUs) 

0-0100-0-0207 

0-0170 

(lio-elio {Srvhitun ahilv) 

0-0111 - 0-0501 

0-0270 

1 

Nightsluule {fieliih'n uinlwUafa) j 

0-0115.0-0221 

0-OI5I 

Sw(‘et potato (Ipotnoea liafataii) 

0-0071 ■ 0-0881 

0-0180 

Unvi{lalluu* 

0-0070 - 0-0-201 

0*0118 

Ipommt fatifigidia 

0-0081 -0-0180 

O-OIll 

Pour i»VloeK {Myt*ahilin 

dirhnfoma) 

0-0018 - 0-0000 

1 0-0068 

l*ink (‘oralita {Antigouon 

hwispn) . 

0-0115-0-0108 

0-0158 

(iasha\a (Afanihof) 

0-0072 - 0-0210 

0-0188 

Bread-fruit idcina) 

0-0018-0 0120 

0-0077 

Ja(*k'fruit ( vtocavi>UH 

'infrgri/oUtt) 

1 

! 0-0018-0-0120 

0-008(1 

Tous-les-moiH (Canga erfn/m) ... 

0-0800-0-1000 

0-0550 X 
0-0880 

Indian shot (Canna hfd^'ca) 

Arrowroot (Mamula 

anmdhacm) .. 

0-0290 - 0-0800 

0-0228-O-OISO 

0*0650 X 
0-0380 

0-0810 
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TABLE OF MEASUREMENTS. iComliuhd.) 


Name. 

Htingc. 

A \ Cl age, 

Ginger {Zingiber officmale) 

0 01»«-() 0108 

0 0230 

Banana {Mma sapientvm) 

0-0201 -00711 

0 0100 

Plantain (Musa napientim, 

var. pav(idi*siac(i) , 

0 0102 - 0 0.)28 

0-0317 

Yanipie (Dmcorea Mfida) 

0-0288-0 0!57(1 

0 0157 

Yellow yam 

0 O.’hUl - 0-0504 

0 OIK! 

Lnoea 5’'am 

o-oim-o-oiso 

0 030S 

Negro yam 

0-0381-0-0570 

0-0101 

White flour yam 

0 0210-0 0150 

1 0 0307 

White yam 

0-0288-0-0180 

1 0-0100 

Taiinia {Colocafim CHCulenia) 

00000-0-0192 

OOlU 

do. (\\ild) 

0-0020-0-0018 

0-0030 

Maisso {Zca May^) 

0-0100-0-0200 

0-01.S8 

Q\\himoovn{Sorghnm^mUjare) , . 

0 0182-0-0217 

0 0178 





Noth Addhi) ; - 

Since the foregoing wan wiittun, an intew^Hting nolo 
has appeared in tho JhdMin of the fmporM Innlitulc (Vol. 11, 
no. 1) on starch prepared from tl»o brontUfruit tivo in tlio 
Seychelles. Two stunples -one sift<«l and ono nusifto<l w«‘ro 
forwarfed by the Governor of SoychoIioH lo tho Injporial 
Institute with a request that a report tjpon their ooiupohition 
and commercial value shottld be furnished. 

Analyses and microscopic oxaniination showed that tho 
powders were pr^tically pure starch. The speeiiueu of sifted 
pou der was submitted to brokers for valuation. It was retjort- 
ed that there would probably be a good demand for tlie material 
at £1 per ton, c.i.f. Loudon. ‘ The present value of American 
powdered starch is about £8 10» per ton in London, so that tlio 
value of the Seychelles product might improve as it became 
known.’ 
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EXPERIMENTS WITH SWEET POTATOS AT 
BARBADOS. 

HV H. H. IIAM., It,A., AND .1. II. IJOVMI.li, N.ri.H,, F.C.H. 

Ill IfiOl, an i‘IT(>i*L was mmlt* to asi-ortaiu tho liost Mwoot 
potntos cultivutod in ItiirlHuIoh l»y )?i‘owiu}? a <‘(»rtain nmv of 
paoh vaHoty uiuloi* Hittiilar ('oiulitioiiH, and twpiity-pif?lit 
vaciotips W(‘r(> planted at \Vat(M*£ord patati* in a field undei’ 
the dim'tion of the lni|Kii‘inl I)pi»artm(Mit of Apfiipultni'e. 

Theae plotis ((rtnv w«‘ll at iii'Mi, and at one lime tlipni was 
(‘VPi'y pi'Ohpc'ct of sat isfaeiiory i*eault.s bc‘injf olitaiiied. ITnfoi'tnn- 
ately, however, as aoon as tliey wewi alxnit two months old, 
tlu'y w<‘re atUu'ked by th<* iiiseet |KiHts whieh were tliim prova« 
lent in Itai'liados on the sweet p<»tato plants. So jjreat was the 
injury done that it was iiniKissilile to {?«tuny relialfie data from 
the experiments, eonseqiiently they were aliandoned. 

In .Juno 11K)1>, another effort was made to earry out these 
experiments and the foIiowiuK twenty-<*iKiit varieties were 
planted in Koastei field at Waterford, viz: -Hai'ker, Bpciuia, 
lllue Bird, Bcmt Heel, Brass (Innnuu, Caroline fjoe, Cover-the- 
Woi’ld, Kill-the-l*ot, Fire Briuss, Iloneyehiireli, Hurley, .loo 
Monde, .lohns, Love Drops, Minuet, Moffard, Red Bourbon, Red 
Sealy, Triniiladiau, No. 1 from Trinidad, No. 2 from Trinidad, 
No. 4 h*om Trinidad, Vineolonian, White Bonrbon, Wliite Oilkea 
(whieh takes tliree montlis to mature), Wliite Gilkos (which 
takes six numtiis to mature). White Mary, Wliite Scaly. 

In th(‘ foilowiiiK September, smal] green eatorpillars and 
flea booties oommeiiecd (‘ating tlie loaves, etc., but Mr. Maxwell- 
Ijcfroy, then Kntomologiht of the Department, immediately 
spruyed thorn with a mixture of I'aris green, lime, molasacs, and 
water. This had the desired effect, ami soon the vines wore free 
from inseets and renuducd so until the potatos were dug. In 
spiU', liowover, of the prompt measuros taken to oradieate tliese 
pests, they appear to liave affoetisl the yield, as tlie weights iier 
aero of some of fcJie varieties aim b<*low what may bo regarderl 
as tlio average yield of sweet potatos in Barbados. 

Talilo I. gives tlio eliief results, in pounds per aere, of the 
different variotiofl, arranged in alphalKitlcal order. This talile 
shows thoir relative values as food, and the amount of nitrogen¬ 
ous and mineral substanci's removed from tlie land. 

* Food units: pounds per acre’ expresses approximately the 
calcnlatetl relative food value of the variety. 

Potatos, containing very little more than starch, require to 
bo supplomeutod by peas or beans to supply the needs of the 
animal economy. 

fflie following list contains the yields in food units of thore 
varieties which gave the best return 
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Totttl weight 

of potatos. Food ninth. 

Pounds per acre. PouikIh i)or a(*i’e. 


White Gilkes (six months) 

11,116 

1,002 

Hurley 

10,275 

3,507 

lifiniiel 

0,008 

8,806 

Vincelonian 

7,828 

3,129 


Table 11. givcH the field results in tons per acre. 

Table IIF. gives the detailed analyses of the polatos. 

Table IV. gives the detailed analyses of the vinos. 

The following is a brief description of the potatos after 

they were cooked 

Barker , Skin white, centre pale dull yellow, waxy. Flavour 
fair. 

Beqvia: Skin white, pale dull yellow throughout, waxy. 
Flavour fairly good. 

Blue Bird, Skin white, centre fibious, pale dull yellow. 
Flavour poor. An undchirable variety. 

Boot Heel Skin pale red, centre white and dry, surrotinded by 
a layei of white waxy tissue. Flavour medium. 

Brase Cannon . Skin red, pale dull yellow and Houry 
throughout. Flavour good. 

Caroline Lee, Skin yellowish white, centre dry and yellow; 
with the exterior portion of a duller yellow. Flavour very 
good, but does not keep well. 

Cover^theAVorld: Skin white, white and floury throughout. 
Flavour poor. 

FiU-the»Poi: Skin white, centre wliite and floury pashing into 
H dull white waxy condition next the skin. Flavour good. 

F%re Brann: Skin pale rod, centre pale yellow ami waxy 
throughout. Flavour fairly good. 

Honeyvhinrh: Skin white, centre llbrouH, pale dull yellow 
throughout. Fla vour medium. 

Hurley: Skin pale red, dull yellow, fairly dry and floury 
throughout. Plavoui* medium. 

JoeMende: Skin wdiiie, centre white and floury, HUiTOunde<i by 
a layer of pale dull yellow. Hood flavour, Homowliat like 
chestnuts. 

Johm: Shin pale pink, centre white, floury, Hurrounded by 
a layer of yellowish white waxy tissue. Flavour fair. 

Love Drops: Skin white, centre white and dry, burroiuulod 
with a layer of w^axy dull yellow tissue. Flavour fair. 

Minuet: Skin yellowish white, <»entre dull yellow an<l waxy 
throughout. Flavour good. 

Moffard: Skin red, centre white and iloury, surrounded by 
a layer of waxy, dull yellow tissue. Flavour veiy good, 

Red Bowbon: Skin red, centre yellow, surrounded by a layer 
of waxy yellowish tissue. Flavor fair, 



in 


lied .S'w///.• Hkin ml, wnliv white* aiwl dry imh&ln}? Into 
ayollonihh white wavy eomlition in tlm outci* portion. 
Flavour very Kood iind a \arit‘tiy tliat ke'e*!)*! well. 

Triuuhdiaii; Skin reel, eentre wlute* gradnally paasing into 
a waxy eondition next the skin. Flavonr fairly >^0()<1. 

No. 1 front Trinidtni: Skin wliile, e<*ntre hrii;rht yellow, waxy. 
Flavom* fair. 

No. .ffrotn TritiUkui; Skin palo red. (*entr« pule dull yellow 
throiiKhont, soft and waxy. Flavour medium. 

iVo. .^/ma Tmidad .• Skin red, eenlro yellow and dry with 
a f.nrromnlinjj' layer of waxy dnll yellow tissue. I'lavoiir 
inediuin. 

Vinceloniai) : Skin r(‘d, «‘utro palo yellow, mottled with 
a darker sliade of y(*llow j fairly floury. Flavour good. 

ri7«Ve liovrUon: Skin white, soft and yellow througliont. 
Flavonr not good. 

n7u7e (UlkiH, whieli takes three* months to mature: Skin 
yellowish white, eentr<' white and (loui*y, surrounded by 
a layer of waxy yelhuvish whito tissuo. Flavour very good. 

Whiir OilkcH, whieh tak<*.s six moutlis to mature*: Skin while, 
eentro wldt<* and floury, surrounded hy a layer of yellowish 
white tisHin*. Flavour very good, and a variety that k(*opH 
very well. 

WhHe Mar}/ : Skin whito, eentre while, fibrous, surrounded by 
a layer of pah* dull yellow. Flavian* fair. 

While Healu Skin white, w'liitonud floury throughout. Flavour 
good. 
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Hurley ... 10274-1 963-2-4 _ 542-3 a039-27 3,597 29-79 18-48 4830 6421-5 900 29-55 12-84 2505 

Joe Mende . 2003-7 1420-2 • 1183-3 876-93 * 1,041 [ 1014 3-90 • 10-41 4024*2 645 18 12 9-66 18-31 

Johns . 6623-8 4932 9 1693-0 1911-54 2,187'13-28 19 20 1 35-13 9-223-8 1,478 35-97 18*45 48*90 

Love Drops ... 6480-0 5195-7 1284*3 . 2508*42 2,982122 02 11*67 ' 15-54 10449*6 1.254 31-35 25*08 24*03 
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TABLE Il.--Fiwi.n Rkhiilts, 


Variktikp. 


Barker 
I Brquia 

Blue Bird. 

I 

Boot Heel 
Brahis Canuoii 
Caroline Lee . . 
Cover- the- Woriel .,. 
Fill-the-Pot ... 

Fire Brass. 

Houeychurch 

Hurley . 

Joe Monde. 

Johns . 

Love Drops 

Minuet . 

Moffard 
Red Bourl)on 

Red Sealy. 

Trinidadian 
Trinidadian (No. 1} 
Trinidadian (No. 2) 
Trinidadian (No. 4) 
Vineelonian 
White Bourbon ... 
White Gilkes 
White Gilkes (6 months) 
• White Mary 
I White Bmly 
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THE FRUIT INDUSTRY OF JAMAICA. 


The following is n lepoil on the Kniit Iiuhistiy of Janiaiojii 
byMi. W. K. Smith, (leiieral Maiiagei, Tiinidml (lovernment 
Railway, who veeenth j)ai<l a \isit to J«imaiea as a speeial 
repiesenlative ol tlioTrinKhul Agi'ieiiltuial Soeiety. Mr. Smith’s 
rc'port was pahlished as Paper No. ‘ilJi m the Pr(K(<<lnu/s ol the 
Soeiety. It fuinish<“- a useful supplement to the vahialde 
papoi by the lion. Wm Faweett, R.Se., F.Ij.S., Director of 
Public (Jaidons and Plantations at Jamaica, on the BwUiana 
Indusfciy in Jamaieii, which was u^ad at tJie Afyricultnral 
Conferenee at Barbados in 1902, and published in the Weaf 
Tndmu BuHoioi^ Vol. Ill, p. 158: 

Had T confiuod my investigations to the mere handling 
and transporting of fruit, 1 should luuehadiv eomparativcdy 
slioit and easy task, for the reason, piineijrdly, that very few 
shipments were being made during tlie time I wa^ in Jamaica, 
in eonsequenee of the liuriieane last year having Tetar<led the 
erops in most of tho big banana diatiiets. The oirpoitunity was 
therefore afforded m<‘ of seeing inn(*h else that uas interesting 
and infetrnctivo, both \Mth r<»gai*d to tlu^ cultivation, and the 
general deNelopment of this iemai*kable industry in our 
ueighbouiiug e()lon>. 1 purpose iiicliiding in this report a few 

out of the many sueli notes ami obs<u‘vations I was enabled to 
make, in,> object being to intm’est those who are already 
taking, or intending to take, some active shar(‘ in the 
establishing of such an industry here in Trinidad. 

Tho value of th(» fiuit expoits of Jamaica exceeds one 
million pounds sterling, annually, or over 00 i>er cent, of the 
total exports of tlu‘ colony. Nearly seven-eighthb go to the 
United States, ami the remainder to the Ibrited Kingdom and 
other British possessions. 

It is estimated that 88,000 acres are under banana cultiva¬ 
tion, eompi‘isiiig 210 (‘stales or thereabout, varying in acreage 
fr*om twenty to live ami six Iniiidred, and hundreds of small 
setthu's scattered far and wide, with holdings of less than 20 
acres. During the past (he years the shipment of fruit IVoin 
Jamaica has just about doubhsl itself. Last year the total 
number of bananas grown and export(*d was in tire noighhour- 
liood of eight niLllion bunches. 

The lai‘go-»t ai<‘as of cnltivatiorr li<» in tho valleys an<;l 
slopes aloirg the seabom*d, but there are also plenty of estates 
In the hilly distrhds, and in the 71 miles railway journey from 
Kingbton to Port Antonio, bananas are ovetywhei*o to bo seen. 
The route lies for many miles over a stiff rnourrtain range, and 
on all sides there were small patches of bananas. 

Even in the crevices of rocks, healthy plants were growing 
and thriving upon the i*icli wasli mould to be found thereabout. 

Upon the plains, too, on the southern side of the island, old 
abandoned cane hinds have been transfovniod into luxuriant 
banana groves, yielding, by the aid of irrigation, 800 bunches 
to the acro^ 
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There is, T am informed, a j?roai varioiy <>f soil in 
Jamaica—good, bad and iiidilTorout. In sonu* disti’icts little^ 
manuring is done, and in othci*s a considerable* atnouid is 
necessary. To supply this d<‘nian<l a gr(*at <l(*al of sloe^k is 
kept, which, combined with banana growing. s(*(*ms to Im* 
a most prolitabh* business for big and litlh* man alike. 

High cultivation is aimed at, as (wideiieed by the absence 
of undergrowth in most places I saw ; but labour <lini<*ul(ii<‘s are 
just as prevalent with them as with us. IMougliing, liarrowiug 
and forking, both before and after planting, are universally 
practised, and the benefits of good <lrainage appear to be of 
first and foremost eoiisideration. In short, tin* whoU* objeet is 
to produce the biggest crop possible, and the finest trnit, lor 
upon these, and the most careful handling, hangs tlu* entire 
success or failure of banana growing. 

The handling and transportfing of ripe* fruit an* p<*rimps 
the greatest difiieulty both growers ami shippers have had (o 
meet and are still contending with. So watchful are the 
shippers, and so stringent their rules, that it is now w'c*ll nigh 
impossible for an unripe or even slight.ly bruised biuieh to be* 
accepted at any of their depots. 

Conseciuently the growers, great ami small, being v(*ry much 
alive to their own interest, take exceedingly good <*are to (‘usure 
compliance with the buyer's rcMpurements, in(*xorabh‘as tlu*y 
be. A methodical system of tally and supervision pr(*vails on 
the larger estates, whereby careless handling may lx* promptly 
brought homo to the offending labourer or carter, ami by 
these means all classes are becoming educated to the knowhxlge 
that care pays in the long run, and \van<»on negle(*t brings 
almost certain loss to the individual. 

The finest and be.st-conditionod frtut invariably <*ommamlh 
the topmost price, and preference is ahvays given to really 
cultivated bananas, long experieneo having shown (so 1 was 
told by one of the principals of the IFnited I^Vuit Company) that 
they are by far the best eo-rriers, 

VAKIKTY OF BANANA <<KOWN. 

As to variety, the.ro is only one in Ja.mai<*a and it is <*all<xl 
by the generic tenn of ‘ Ihinana' or ‘ Fruit.' 

It Js of course the ‘Martiuhjue' or *(fros Mieher M>rt 
known to Trinidad growers. An imjensidorablo (piantity of 
the rod variety is also grown in Jamaica, and is o(‘(»aHi<>nally 
shipped away, more as a decorative fruit than anything cilso, 
realizing fancy prices. The smaller kinds of ‘ figs ’ I saw very 
few of in any part of the colony; and the banana of eommorco 
was not in my opinion superior either in size or in llavonr to our 
ordinary ‘Groa Michel’ in Trinidad. With regard, however, 
to the size of the average bunch (i.e., the number of ‘ hands *) 
there can be no question that ours are inferior. I am judging 
merely by Mr. Symington’s sliipnients; but there is, T believe, 
no reason whatever why, with proper cultivation, the size of 
bun.ches of bananas grown in Trinidad should not rival, ancl 
even eclipse, those produced by any of our neighbours, 



MKTMOI) or IMMM II Vs| , S|/K OK IllTN(‘IIK-*, |»RI(»K, KT(‘. 

( poll tliH <nu‘'^tioii nl* ‘si/o' I \mI| aiioid a ftMV pai'ticulais 
ol Uh» M^milalion^ tint Invc^ hoconio the slai)(iar<l 

ill J‘iniai(*a foi l)n\nii»ainl '•(‘Hina. \ I nil laiiicli oi * stiaijifht,’ 

a^ it t(‘(*liiiii‘all.\ known, c'oii'-ist^ ol* niin^ liaiuK or blotter. 
Kitfht hands (*ounl as tln<HM|uai lois, s(*voii hands as a lialf, an<l 
six hands as a rourtli. Alnioinial buiKdios ol* f'oiiilean and 
liftoon hands aie atniin'ally siibjool to liiylior piioos by arl•an^(o- 
inont. 

At fiist ftlanro, tlio ad\antai>(^ uf* tills nndhod would soeni 
to b(‘ all on tin* sido of I ho bnyor, but in olT(‘(*l it is not so, 
boing nioio oi* loss mutual. 

Bip: biiiiolios moan bolhr fruit, mon^ (*on\oniont handling; 
and saf<‘r <*airiatio, also ITu^hoi piioc^n fiom llu^ whohwiloilealor. 
Thoso the shippta K^ijuiros, and pays his promiuin for p^ottiiij?. 
H(‘ <loos not want small and infoiior spe<*imons, ami will only 
tak(^ a limiti*d piopoition of thorn in an\ (*aso. 

On tho othin hand, tho i>io\vor oannot, under the most 
favourablo (•iroumslan(*(‘-n, avoid a oortain pm*<*ontaKi‘<>f ^mall 
Imnolu^s, and ho |s <|uiti> sabisliod to stdl I horn at tho roduood 
ratos rid'orrod to Tin* fruit out from younp; plants is usually 
un<l<*rsi/i<‘d. 

IMtohos of infmioi laml and unfa\onrabK* situations 
prodnoo similar n^sults, ami from a \ irloty of oausos the 
plantor is (>blii»od to r(*(*kon up m a prop irlio i of low i^rades in 
iiis annual oroji. At anv rati*, tho arranp^mnont si^oms to work 
all right in Jamaioa ami is gonorally oonsidmvd to bo porfeeily 
oipiable, Its r(*aotion upon tho oultivalors is, moroovor, far- 
roaehim? and boiudioial, inasnuioh as it foioos upon thorn the 
all-important noct^ssity ol goodlillau;o, intaUigont manngoment 
and oui(*ful liaiidliim, as tin* only moans of roali>/mg sati‘-faotory 
rotnrus. 

Tin* prio<*s paid by bny(»rH and shippers vary aooording to 
tho s<*ason, and tin* oxigmioios of supjily and demand. 

Kor the Knglish matkot, tin* best pri<*os are obtainable in 
tin* sununor and antnmn months, and for tin* Ibiitod Htaten, 
from April to Angus!. 

So far as F was able t<» asoortnin, tin* higln*st (lgnr<*h rea<*h 
CVl lOs. i)(*r 100 l)niioln*s. and tin* lowest the average 

being C7 10 m., or I«. Od. jm*!* bnnoh of nhn* hands. Delivery in 
all oas<*s to hi* made* at tho noar<*sl (loi)6i or railway station. 

Tho largo oxport(‘rs onl<*r into agreement with tho growers 
bo take fruit all tho year round at a fix(*d s<*ale of imioos. 

JVnalties are onfoiv<*d in the event of failure to supply the 
btipulatod (piantities, and tho busint*ss is w'orked under 
a feploiulid organization. It is nothing uncsommon, in the lieight 
of the season, to load a dozen large Hteamers in a week with 
fruit drawn from <*vc‘ry part of the islaiub 

These large l)uy(*rs are eonneoted by telephone and tole- 
grai>h with their varioub ag(»nls all ovt*r the colony, and a few 
hours' uobioi* HuHices to <*ut, transport and load a ship with 
30,000 to 40,000 baiicUe«». Ouo ostato I visited had a few miles 
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of itR own tramway, and the proprietor told mo that liis fruit 
was usually alongside the ship four liouis or so alter oiittin*^. 
Where much lieading out and cartage has to be undorlakeu, the 
operations are necessarily more tedious and <*ostly, but th<‘ 
prices paid for good sounci fruit allou of a Muy fair ma»Kin,an<l 
(excepting in the case of standing agieeinents) i)ayim'nls aio 
invariably made straight on deliveiy. The (ullivation of 
bananas is eomsoquoiilly widely taken uj) by the peasant (dasses, 
who appreciate, more than anyone, (iui<d\ returns lor lindr 
labour. 


NECBJSHTY TOR (fOOI) ROADS. 

The average distance over which bananas ha\e to be 
headed, crooked and carted in Jamaica is certainly not less than 
it would bo in Trinidad, while the ])hysi(*nl dinienlties to be 
overcome amid their mountains and deep valleys ai<‘ incompar¬ 
ably greater than with us. It is true that they lia\ e an e\(Mdlent 
system of main and paroehial roads also bridle tracks, e\i<‘rrding 
over the length and bi'oadth of the island, but cverr with tlust* 
advantages, jouriioys to the railway and seaboard ar(^ by no 
means easy or short. Jamaica is a biggish ])lac<s being about 
two and a half times the size of this colony, and nearly 2,000 
square miles of its total area lie 1,000 fc<d or mor*o above sea- 
level. 

In Trinidad, the want of good and snflieiont r*oa(ls into sorno 
of the interior districts is a serious draubaek, no doubt irarlieu- 
larly during the rainy season; but it must beadmitt<‘d that 
these deficiencies, which arc slowly but surely disappearing, are 
confined to but a comparatively small portion of the settled and 
partly developed lands of the colony. 

BANANA (qTLTfVATION. 

Everything considered, I venture to state that iht' natural 
conditions here, ineludiug rainfall, all favour profitable banana 
growing, and wo ai*o liajipily not liable to hurricanes su<‘h as 
swept the standing crops to the grouml in Jamaica last y(‘ar. 

There is striking proof of the adaptability of our soils ami 
climate in the luxuriant gi*owth of bananas lo lie mc't with in 
all directions, and ou all varieties of land, many of tluBu grow iug 
and thriving in a practically wild state. 

The selection of soils and situation, the season for planting 
bananas, and many other things, connectc<l with the practical 
side of the subject, are matters that must nect^ssarily be left 
to our experienced agriculturists, I do not know whetlun* any 
treatise on banana growing has ever been published in tho 
Bulletins of the Royal Botanic Gardens. Very possibly one or 
more have, and should this be so, a repiint would bo of valim 
just now. A paper on ‘The Banana Industry in Jamaica,’ 
prepaid for the Agricultural Conference in Barbados, January, 
1902, is printed in pamphlet form, and its pages afford u very 
useful amount of information.* 


Published iu the West Imlian BuUefin, VoU III, uo. 2. 
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IL Mipi)lioh tlu' al})lia and onioga ol* ]i)anaim cnltnro, and 
ought to be read by all those interested in tlu‘ industry. 

The several <*\ani|)IeH therein given of tlie debit and (‘redit 
sido of thingsagr(‘e with my own obseiwations, and the partieii- 
lars I p(n*sonall,\ <)ldain<‘d on llie si)ol. 

( (KsT OK <au/riv \Tiox. 

One estate I visited alTorded sonn* very interc^sting di'laiK. 
It consisted of JSOO acres of eonverte<l eane land principally, and 
had been in cultivation about three years. 

The cost of c*l(‘aning ami preijaring tb<‘ land, ploughing, 
planting, w^eeding and pruning W'as a little over th<‘ av<*rag<‘of 
illO per aero. The Initial t‘\])enses \vei*e fully realiz(‘d wdth tlie 
first fruiting, after whieh, the net clearance eaeh year amounted 
to not less than p<M‘aere. This is typical of many estates, 
both w'bere irrigation is earri(sl on and otlierw iso. It is a sim|)le 
calculation. An acre* of bananas planted, say J I f<iet by V2 feel, 
will give roughly 250 idant^, or thre(‘ stems to (^a(*h stool, 
tbider good tillage, and with average hi<*K, these should ]»roduc<* 
not less thauilOO bunches annually, evtemling on <m* tin* ratooning 
period, which Naruvs from thn^etosiv years. To b(‘ on the 
safe side, suppose \V(‘ sa.N 200 full pa> lug bunches, wdiieh r(‘alizt‘ 
the average pric<M)f In. Or/. The gross r<‘venu<‘conuss to .iilO IOn., 
and after d(‘duetiug, say, 15 pm* emit, fur g(‘neral manag(Mm‘iil, 
including propping tlu* fruiting stems, reaping, <*urling, and 
interest on capital, tluMud cl<‘aranc<* is iilO p(‘r acre and not less, 
ft is gon(u*ally <*ou<‘e<l<Hl that 100 acres of bananas in full 
bearing, under average conditions of soil cultivation and rain¬ 
fall, mean an income of 1,000 a year. This of course applies 
to Jamaica Nvhorr^ tlu* market for bananas is certain and steady. 
In specially favoured districts and irrigated lands, the profits 
arc mueli higher, and when stock ke(*piiig is combined w'itli 
cultivation, or wherr* young cacao and other lu'oducts are 
interspersed betNveen the bananas, tlierc* must obviously .be 
a much Nvahu* range for prolituble speculation than could 
po.ssibly be found in any other farming industry knowm to tlu* 
West Indies. 

PUOSPKCTS KOU UANANA CUI/riVATION IN TltlNlDAI). 

To doseribe in d(‘tnil all that I saw and l(*arned with 
regard to planting and tr(‘atnu*nt of groNving crops, would be 
travelling oven farth<‘r than I have alr<‘ady gone outside tlie 
r(*al object of my mission to Jamaica. I saw sunicient to 
convince me that we have a very great d(‘al to learn from our 
mighbours in that colony, but of cours<* they have be<*u twenty 
years or so at the business, and bananas to them have been, 
and are, what cacao at pr<*sent piices is, and will be (so long as 
those prices (‘ontinne), to many of our planters and small 
settlors. 

It remains, however, to Ik* seen whether the latter could 
not advantageously plant the ‘ (Iros Michel ’ more generally 
than is now done, as shade for young cacao, ami I am (piite 
sure that with capital and ent<*rpri.Ho there are (exclusive of 
Tobago) thousands of acres of idle lands within 20 luiloK 
of Port’-of-Spain—much of it cunvenieutly served by reads 



58 


and railways that i)r<>litai)ly bo takcni np lor bananas 

alon#^. 

Should oacao over toiioli. say, 15.s. and s(,ay <b(*i*<* aw hilt*, no 
furUioi* ar^nnioiili would, I imaKi**o, b<* n(‘<a*ssary: aiul th<‘ 
world's ])roduotion is iiuToasiiijjj so (‘norniously, that in tlu‘ 
natural so<iuoik(*e ol* stu*h things thoro is bound (o I)o a gradual 
but cortain lovolliiiMf ol* tho provailinj^ aviu'a|jr(‘ prioos as tinio 
progress* \s. 

IMOOKTANT liKsMONS LKAHNKI) IN .lAMAK'A. 

The Important h^ssous they seem to have li^ariusi in fbunaiea 
may briefl.s lie sununari/ied as under: 

(1) Thorokigli pr<‘paralitm of tlu‘ land ])efon‘ planting, good 
drainage and frtM^ use of the plough, fork and hoc* aftc*r\vards. 
In otluT words, nothing but high eult.ivation liays in tiu* 
long run. 

(2) Planting at sueli time* only, and pruning of suc'kcu's, au 
will ensure fruiting and proper rotation, during those* months 
when the highest pric'es prevail. 

(8) Religious care in nutting, handling and transporting 
the ripe fruit, without wddcdi everything else eoiints as nothing. 

(ATTTINa, UANDLINCf ANM) TUANSI»0KT1NU UANANAS. 

The process of cutting, handling and transporting is one* 
of unceasing care and anxiety. The stem is cut on tho top, 
just below the head, wlien the Imiieli topides over and is c^auglit 
by a cocond helper. It is not alJo>ved to fall to the* ground. A 
sharp machete or eutlass does the requisite trimming, and tlu* 
refuse is afterwards chopp<‘d up and left on tho soil. The l einain- 
ing stump is allow’’ed gradually to rot from the* top, whicdi 
admits of tlie heavy amount of sap it eontains biding slowly 
returned to nourish the young sucker at. its root.. 

Following this, the buuehes are roughly graded and talluul, 
and headed out to some eouvenicmt pla(*o and th<*ro pa<*ked in 
trash to await the lator lannoval to the nearest railway station 
or shipping dep6t. 

All this is done under the eye of an experionecd overseer. 

Donkeys are used for c*arrylng the hunches erciok fashion ; 
and where carting has to he performed, the fruit is carefully 
stowed in the vchicl<*s, trash being tisod to prevent bruising 
and chafiug. 

It is a crime for any person even to attempt to 
accommodate himself on the top of a load <'>f bananas in 
transit. 

The wagons and carts generally used are made with 
springs, and are fitted with high sides and ends, as light and 
open as possible. A fuller desciription of those couveyancos 
will be given further on. When the journey has to bo 
performed pai*tly by rail, the bananas are brought to the 
station and transferred to the wagons with the same amount 
of watchfulness and care as before. Trash is again used, and 



tho work of lontlinfj; is uiKloilakoii «lino'«< l>\ tlio 

hu} or’s aufents. 

u Mr w « n vi{<»iH> 

111 .lainaioa, iaih\a\ fuaghts mo ^on< lallv paid by tho 
shippors, as ilu.\ doiilitloss would bo Iioio, and sin li ohaiaos 
are very oonsidcMably in aihanoo of those oontiMupIaU tl in this 
colony. 

Their soalo is as follows : 

Full on I loads, oai ryiny iiom JtOO to ToO sltuns oatdi 
2<J, to 2ds. Idr/. poi 100, up to 82 miles (inoliulint? 
wdiaifaK<‘and shunliiij? oliaipros of l|o pei biinoh), 
o<|ual to ip*, per Imiioli, aveia^o distanoo. 

When sent in less than oai loadn, 2s. pen 100 must ho 
added to the above, wliioh bnnj^s the freif»ht to 
about 51<\ 

I Jiave eonflned llies<‘ paituMiIars to tho Jl'i miles fudprhtapre, 
ns approximating more eloso|> to oin looal (*ir(*iimstanees but 
it Avill be obvious at on<*o that, if oje. bo t h<‘mean, the railnj^e 
eost, when, say, 20, 80 or 10 miles are reaehed, beeomes a lathei 
serious ealeulation in .lamaiea 

Yet the indusU> thrives tlien*. and th(‘ iailwa>s aio 
ownod and worked b,^ the (io\eiiinumt So fai, in Trinidad, 
wv liave loaded, earned ami ihdivmuMl hananas alongside the 
wharves for 8<*. poi buneh, (»\peiimentally, 1 ma> add, and 
irrespective of <piantity, huge or small. 

I hoard of no such thing as fre(‘ earriago of Iruit in 
.Tamaiea, nor of an.> olluus direcd, nrtilieinl aids to the gtowers. 

Tliei<‘ is, liowe\(»i,a system of agrieultuial instruetion 
provuled by the (Jo\eminent, and a gieat deal of practical 
demonstration of the right sort is thereby brought home to the 
small agrieiiltniists all over the island. 

I,OM)IN(« \NI) < /VUniAOK in sTKAMIiKS, 

Of (he aetual perfotmanei^ of putting Imminas alloat 1 am 
unable to speak from p<*isonal obscuration, for r<»asons already 
evplaiiuMl. The whole* pioc*ess wasdosetibcul to me by the United 
Fiuit (Nmipmiy’s p<*opl<», and its main (Valnrc^s eonsi-,t in head¬ 
ing and sliouhIi*ring the stcuus from llie -»lie<ls on the* whnrvc^s 
into the holds of th<* sliip (*ombui(‘d v\ith the smait w^nk 
done by tlio enpert checkers, umlei whose ey<*s every indi¬ 
vidual buneh un<l<ugo<‘sa (iiial inspeudion, Tlu‘so fruit vessels 
also pick up round the c*oast, and thc» bananas have* then to be 
handled from shore* to sliip in boats of various kinds. 

Ill tho UnilcMl Fruit Uompany’s stcuiiuers the fruit is stowed 
em simple racks or binns, without any tra*-h wdiatover, and the 
holds are spe^dally ve*utdated only. Tlie comparatively short 
voyag<M)f four and a half to live days does not call for any 
other treatment, but with the Imperial Direct Line to Bristol, 
and the Elder & FylTe’s boats to Manchester, cool storage on 
the most approved principle* is provided. 

I do not think that many Jamaica bananas are crated. 
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A system of eaio, thai* is i‘ela\<‘(l from star! to finisli, 

would Heem to take tlu* |)la<*e of any siieli i)n*<*autioiis* whioli 
are not only costly, but go to i'cdu<aMh<M‘an“ying capacMty of 
the «hi])’s holds. 

I was told that in vessels, properly installed with cool clnmi' 
hers, no crating is neci^ssary, not tru'-li. 

TUANSeOUTATION OK UVNVNT^s. 

During my \ihit to Jamaica, I made some ns<‘rul notes and 
com})ai*isons with rel'erenee to Uie eo!iveyanc*e of rniit ov(»i* the 
Government railways there, and without going into d<dails at 
thi«moment, I niay say at on(*e that I s(S‘ no spiw*ial dilluMdty in 
alTording all the eonvenienees neeessar.\ for handling a large 
traHiehere whenever tluMhmiand ariM*s. 

Tlie <iuoHtion of tin* kind of earts used upon the roads also 
reeeived som(‘ attimtion, and, at your i*e(piest, I visited the (irm 
of Ma^srs. Oordova A Hrown, in Kingston, for th<‘ j)urpos<‘ of 
examining tlieir specialties. The four-wheel waggons as wadi as 
the two-wdieel cai ts ar(‘admirably adap(<‘<l, I eonskhu*, for our 
eountry roads. The former w'ill aeeonmuxlate as many as 150 
stems of bananas, (spial to Ji tons, ami the <*arts about a third of 
that (juantity. Tliese vehieles are light ami exeetalingly strong, 
f enclose three photographic draw'ings of tlnnn, together with 
the tlnal offer of the linn. The prices, f.o.b, at Kingston, a!‘e 1520 
and £10 for the waggon and cart respeetivcdy, and if it could 
be arranged to get a pair of tlumi o\er, as e\ampl(‘s, and off<*itsl 
locally at cost, I dare say ready purchasers w'ould l)e forthcoming. 

The vehicles are desigmsl for general purp()s(»s as well as for 
the eonveyaneo of fiuit, and for long <*artage of cacao in our 
country (liatriets tliey w'ould be a great improvertumt upon the 
doHei‘i])tion of cart in coumion iis<* liere. 


rntcaiAKK ok srt'KKns, 


Witlj regard to the (piestiou of pnrehasing snektus, I made 
impury in all likely <lireetions, ami llnally, Ity llnwiid of tlm 
lion. W. Faw'<*ett, tlu' Director of Publi(* (lardVnsaml Planta¬ 
tions, (to wdiom I am imhdited for many otIuM'aets of kindness), 
I was enabled to eloftC with an offer of Ss, p<u* 100, chdivered 
packed on the Royal Mail Wharf, subj(s*t to inspection befoiv 
shj[)uient. 

Captain Constantine has also been biking a personal interc^st 
lu this matter, mid is giving all tho faeilities in his powm*, iindml- 
ing a special through rate of pov 100, These suckers arii 
being obbuned from the hilly districts, wdiieli Mr. Kaw<»<*tt con¬ 
siders IS an advantage, on account of their linriliness. 


A trial shipment was to come forward liy the R.M.H. ‘Trent’ 
and it ifl probable that tho <*o.st, lamled in Port-of-Hpain, will be 
neam* than the 15». previously contemplated. You will 
probably delay any further shipments just yet, seeing that the 
dry season is at liHiid. The Dniiod h\n\t (lompany was prepared 
^ ^pply any number of suckerH at 10»., f,o.b tho <?oaHt.al steamer, 
to which would have to be added another 2,s, tor transhhiping 
md packing In Kingston. This seems to bo the Hxetl price iH all 
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(|uartei*a iiiid the ()lT<*r oi* 6«. Jh/., u'hieli you i’occmvchI iVoin 
a Mr. Dill, meant delivery at Albany statical, 10 luilc^s up (‘oimtry, 
and when railaj^e and eartage to wliaiT in Kingston were iiaid, 
the total expcaise would eoino to aixnit tiiesame tiling, \ iz., I0«., 
oxchisivo ol* paeking. 

(’ITliUS KHUITS. PINIOH, X3T( . 

I have dealt SO Tar in my i*ei)oi*t with the haiiana scvtion 
only ot the.lViiit industry ol* Janiaiea, believing that IIuh is more 
likely toeomniand the greatest share ol* our attention inll'inidad. 
Oranges, grajie Fruit and pines, how'cwcu*, figure In no iusignili- 
eant <l(»gre<‘ in the total value' of their c'xports. 

During last year Ihey shipped nearly 71,000,000 oranges, 
eciual to 180,000 barrels, 8,011 packages of grape fruit and 8,220 
dozens of pines. The railway freights K^alized £I 1,.‘148 from 
oranges and grape fruit in the same period. The seale of eluirgos 
varies from OAc/. to 2c/. pen* hansel up to o2i miles, wdiieli is 
more than double lb<‘ prc'sent and probable railage cost in 
Trinidad, for even small ipiantities. It may beintc'rc'sting to 
note here that, in addition to tin* above, the' railway rcwu'iiues 
from banana trallie in Jamah*a totalled the lespeetable sum of 
£20,800, eovering I In* last lluanehil year. 

The Jamaiea orange's possess a v(»ry (inr tc'xture mid 
exquisite (la\()ur, but tln‘y are in my opinion inferior in size and 
appearance to those ordinarily grown ben*, whili* tin* best of 
our varieties would be hard to beat anywiicu'c*. 

TIio greater in-oportiou is sent to the Hlatcs, but of late 
yeai'sS eonsiderablo <inaiitities have been put on the Kuglish 
market, and found mucdi favour there. 

Notwithstanding a proteetive duty of ^I'oO per 7011), gross 
in the States, it seems that tlie .laiuaieu growau's can still make 
a profit out of orang<‘s so long as the Kloridii ami (Jalifornia 
fruit is not in sc'ason. It is to the English ninrkeis that the 
buyers are at pres<*nt looking, but the gcmeral (smijilaint is 
want of more fr<‘(|u<*nt shipriing faeilities than are alTorded by 
the foi*tnightly s(*rvie<* to Bristol by the linp(*rial Direet lane. 

Sev(*ral plant<*rs told nu* tliat, if tin* Boyal Mail w'ould lit 
their st-eamers with eool storage, rc'gular list* would lx* made 
of that route, thus gi\ ing tln'iii a wu*ekly opportunity, alternat¬ 
ing with tin* Kld(‘r D(‘mpster boats. 

The large* buyers of oranges pay from 1«. p(*r 100 to as low 
as 8c/., delivered at the m*ai'<‘sl raihvay station, mid the process 
of grading, wrapping and pat'king is clone very niu(*li in the 
same manner as that, followed by the Symington Syndieate 
here. Tin* pri<*eH realized In Mnglisli ports ar(*Kub.ioet to great 
variation, ac'C'ording to cpiality, eomiition and season. 

Last Christmas the best cpiality of Jamaica oianges fetched 
in London from 12,s. to Uw. per Ik>x of 200, a Htatemc*nt I 
should myself searcjoly eredit, were it not taken from a very 
reliable soureo iiuleed- 

Ou all side.s I lu*ard the same story, tJiat pi'olits or losses 
(as with bananas) depc'inl absolutely upon the kind of c*aro 
given to the seleetion and Jmndling of oranges before shipment, 
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and to the maintenance of an equable teiniarature through 
out the sea voyage. 

Quality and condition, as with most things uill al\\a>s 
command and h<ild tli<‘ best inaikcds, and tlu* flainai<‘a |)<*opI<‘ 
seem to be fully alive to this. 

Budding of the choi<*er soils is piactised to sonn^ e\l(ud, 
and hybridizing t*\i)t‘rinieiits ar(‘ also bt‘ing <*ani<‘d ont nith 
the Hiplcy and (^a>enn<* \arieties ol pines, tln^ spt»<»ial objeet 
being to eombhu* tlie superior edibl<‘ cpialitiesof tIi(‘one uith 
the more syinnietri<*al shajie ami si/.(* of tlu^ otlun* 

< ONiUATDINi, HKMAUKs. 

In conclndiug this rej)orl, it is lilting p(U*ha]>s that 
I bliould offer som<‘ exqilanatum of its length and diN<ug(‘nee 
from the original text of iny instruelion-^ This fruit industry 
presentefl at every turn so man> other int(‘Hsting and instuu* 
live features moie or less coun<‘eted with tiansporting 
arrangements, that J ('onsidmcrl it would b<* a prolithss us<» ot 
time and opportunity, did 1 not enlarge sonnwxliat the scope of 
my obseiwations and inquiries. 

Through the eoiute^^.N and ready as^islauee given lo me b;i 
the (Jovernment, iueluding tlie Direetoi of I*ublie (hu'dims, the 
l)iie(*tor of the Hailway, and tin* Hi^cietary of tln^ Agricultural 
Society. I was at onct» placiMl in touch willi some of the leading 
planterh and large shippers of fruit, ami though m> time was 
limited, and distaiu»es in .lamaica are long, I had, in a \ariet> of 
wayb, exceptional opportunities for observing things, and 
a(*quiriug information in the mo-«t reliable <piart<Ms 

The impressions given in tiiis report are thost^ left ui)on 
a perfectly open mind, thougli I am full> eonseious that in 
expressing opinions and olTering suggeslions. with regard to 
the purely agricultiual siile of (he (pieslion, I have been 
occiqi.ving both «Ielieute and unaeeustonu^d ground. 

I am neverthelesscouvineed (hat (he grovvingof bananas for 
the English and Amerhvni markids might prolUubly be umler 
taken In this (*t)lony, disregarding altogcdluu thl* examph^s 
I have ((noted of profits made* in Jamaiea. IVrsonall.v, f should 
b(* satislied (o take those figures at 50 per <*en( dise<mid, w lum 
there wamld still he left a net yitdd of 1*5 per a<*r(*. It is an 
axiom in Jamaica! that nothing responds so readil.v to goo<i 
eultivation as bananas, and over a short series of yeais an 
average (Slate will giv(3 jitsl ahovf donhU uduit in ailcnf upon 
if. all other things being ecpial. 

The development of the industiy here will have to ho 
taken in hand on a large s(*ale, if the Hoyal Mail (or any olhcu* 
Steamship Comp iny) is to he e\i)eeto(l to fit shiiis w'ith iuodern 
fruit storage, and afford regular sailings. H is c^itluM’that or 
nothing. 

The transliipnient of bananas from Jigliteis and coastal 
steamers into the ocean shi|s, vvliile inereasing the <*oat but 
very slightly, and necessitating (^xtra preeautious, ikmhI hardly 
enter into the grovvers calculations, seeing that those seeviees 
and riska will bedong exclusively to the buyora aud shipiiers 
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To koop paoo witli lli(» small and irit‘Kular c*r()i)s that 
^^onlcl oomo I'onvaid during the first y(‘ar or so ot* the 
ostablisbing of the* imlustry, airanuenienls would have to b<‘ 
mndo for a<lo<|nat“ cold stoiago on tlio Mail Omin 

Steaineis at U*a'^t oik*(» a month, in oidrr that sal<‘s iniaht be 
rtMlizod, and to in‘<‘V(‘nt di‘'app()intintMil at th(M)uls(‘t. And in 
this connexion, two of tln^ Tiinidad l/nu» boats Imvo abeady 
a liinittMl a(*(*oinim)(lation f<u <‘arriag4M>i pei isliablt^s, and it migiit 
b(‘possil)l(‘to gi t tin* Sliipping and Tiading Company to oibu 
an outlet in the diieetion of th<‘ \t‘w York mai'ktds. 

If the growing of fruit on an\ substantial and lasting 
scal(‘ is stniously taken up b> the i)eoi)l(* of this eolony, it will 
be desei \ ing of, and w ill <Ioubtlehs leeeive, in its initial stages, 
at any late, ever,\ material assistanee the (roveinmeut ran 
reasonabl.v gi\e to it; and if F may bc^ porniilted to make 
a linal Migg(‘stion, it is tliat his K\eelleney (lie (lovernor might 
be approaelusl with a pioposai to sanetion. say. 100 acres of 
St. Augustine lands being laid<lo\\n in l>ananas, under the <lire(*t 
conti'ol of the ManagiM* of that <‘state. to h(» followed later on 
by olTers ol other suitable lamK in tliat <listriet and elsewlier<‘ 
to larg<‘ and small <‘apitalists, on <‘asy and atti'aetive terms, 
For the same sp<‘< ilit* purjioses. 

I can eoneei>4‘ iioin(»r<‘ used id nor certain way of iireseiving 
and stimulating tin* inlere^l that has alread.v bemi aroused by 
Mr. Symington and his iidluential s\n<li(*ate in this important 
thougli Iong-n<‘glected imlustrial lescmree of the eoioiiy. 


THE LEMON INDUSTRY IN SICILY. 

In th(' following pages valuabh^ infonnation will be found 
relating to llu* I^nnon Imlnstiy in Sieiiy. 

Tiu» infoimation wa^ iditained at (lie instanei^ oi Mr. II. 
]lesk(dli Mell, ('.iM.th. Administrator of Dominiea. to whom 
a letter, dated Xovimil)er 17. 1002, liad b(‘en addr<‘ss<‘d on the 
subject b> Mr ,1 W, H. *le Souza, a piominenl planter in 
I)(>mini(‘a. In liis h»H<'r to tlu‘ Administ i at or, Mr. de Souza 
stated tliat lu* luul b<»en informed by his agimts in London that 
the fall in prices of concentrated lime jiiiis^ and by-produels 
had beim due to tlie ovi'r-stocking of the market by similar 
products obtained from lemons dcteriorateil liy tin* cyclone in 
Sieiiy. w’hich would otlieiwvisi* have lieen sldppod as green 
fruit. Mr, do Souza, therefore, reipicsted the Administrator to 
obtain informalion on Ihe following points: 

(1) Wliether tlic cy<*h)jn* had been prejudicial (a) only to 
the standing croj), and to what c-\tent; (b) or also to the 
plantations themselves, and to wliat extent ; and (e) wdiat 
liope^' were entortaineil foi the following crop? 
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(2) Th(‘toijil iicroa|(o uiulor (MiltivuCion in on(*li l<)(*nlily 
wall as i\w yiald par a<*ro, in friiil, juice, citrate or oil. 

(;]) The caus<‘ of Uic pr(»IVnuic<* Kisen in tin* London 
market to Sicilian <*onc(‘n(raUMl lemon jui<*e ov<'r \Vi‘s< Indian 
concentrated lime juice. 

As a result of iMr. li(‘irs coninmni<‘ations, (ho 

Secretary of State for Forci^oi AITairs was n‘(|uesl(al to cause 
further information to be obtained Ihronijrh Mis Majesty's 
Consul at Taler mo. 

The following is an <‘\tra<*t from the Iirf>(>ri on fhr Trutfr 
of Palenno anti dittfrief of isHue<l by tlu‘ t'orc^ign OHiec* as 
No. l.olLof the Diplomatic ami t\)nsidar Itei)()rl.'^, pp. 16-21 : 


So-called from their bciiiK when y(‘t gi'ctm, in 

order to stand the voya<i:o. Hotli oranj;(*s and hmions jj^row 
abundantly in tlu* Prcn'inec^s of Pahnano, Messina, ('attniia 
and Syraciis(j; Messina is (‘speeially not.ed foi* lemons. Th<‘ l)(»st 
oranjjfes are those ^I'own in tin* Provine<* of (\‘d.ania, i‘'-i)e<*ially 
at Aderno and Hian(*avilla, but voi\y many excelhmt and niixtal 
(pialibics. are found in tin* i^rovinec* of Palermo. Thi*y an* 
clistinguished as ordinary, blood, and HW<*(‘t or vanilla, and 
lu'audirines. Lemons present no variety although tln*y have* 
designations known to the trade. Shipments mostly go to 
the States. 

Boxes and cases are spoken of as 16, 25, 116, 66, 12, 16, etc., 
according to the number of oranges or lemons in each layer. 
The fruit that goes to tin* United Kingdom is in cases, and that 
for the United Stiilcs in boxes and ludf-l)oxes. They are 
carefully stowed in ti(*r.s, oac^ above trim other, in the vcsst»ls* 
hold, in such a way as to prevent injtiry to the fruit. Half- 
boxc.s only <*onbain two Iay<*rs of fruit: box<»H, lour and 
sometimes live. All. wh(*tlier oranges or lemons, are wrapp(*d in 
tissue-pai:)er, with pa|)(*r sbavingH to lill up iiit.(*rsticeH, an<l 
ripen on the voyage, Nat.nrally this fruit can nevei* be as good 
as that. whi(dii ripens on the tn*<'. During the Inst few y<*ars 
fears have b(*(*n (*titerta.in(*d that tills trader (o the Sta.t<^s will 
eventually sulTm* considerably on account of suitabh*ii<*ss 
found in the climate and soil of Florida and California, where 
the tre<*s have been extensiv(*ly introduced. It follows that if 
the States can produce their homo suppliers, th(‘r(i will b<* little 
or no demand for fruit from here, and w'ith llieir systoin of 
railways, their markets will be supplied with fresh fruit w liic.h 
has not run the risk of deteriorating on a long sea voyages. 
Unfortunately, the orange croji in Florida was destroyed by 
the exceptionally severe cold experienced in Doctsiabor biHt. 
This will occasion an advance of prices in Lite States, tlu^ efTe<‘l. 
of wdiich will be to stimulate the trade in Sicily in l«i)5. 

The grovvth of this trade has only been developed within 
the last forty years, and since the introduction of steam it is 
four times or more as great a,H it was iu tlio days of sailing 
craft. Ooiumensuratc with this increasing demand and prompt 
disposal of cargoes, tlie value of fruit in this country has been 



onh«iu*(‘(l aii<I Hiis coiisidoration, in tlio wordh o£ my report of 
ISIK] indiu'od raise tindr pricoh, and tliei*e followed 

temporarily a marked dc'ereaso in tlu^ doinand. Fruit then was 
shii)p(‘d at e\port/<‘r's risk and this failed to answer; agents 
s(Md ()V<M* to th(» Statics tosafegirird cx:})orter’H int/erent, as 
it nas tliouglil, but even this meabiire was inelTeetual, for it 
\\as found that the former indueod shii)pcrH who had not their 
own agisits in tiu* eountry to send their supjdies to them, 
under promise of greater faeilities, etc*. In this emergency the 
(pi(*stionabIe s,\-item of juoney advances to shippers sprang up, 
in ordei to secure shipments, and fj'iiit began to be i)ut on 
board unlit to stami tlie voyage. 

Sliipow nors, in some easc‘s, are known to have entered into 
contracts with sliippers for (‘crtain suj)plios to be put on board 
their vessc'K during tlu' fruit season in couhideration of this 
advane(* to be ac(*ouuted for on settlement of freight. 

(’UITIVATION OK ()HAN(UiI AND LMMON TUMMS. 

TIui following pra(*lieal notes rc^garding the cultivation of 
orange and hmion trees will, it is hopes!, answer the many 
in(piirit*s addressed to me. The fruit is one of the chief 
arti(*l(»s of tiade in Sicily. In some parts of the island they 
are a source of WH*alth to the propi*i(*tor and alTord w^ork to 
thousands of ni(*n, w’om(‘n and <*hihlren in (*ultivating the tree 
and in gathering and i)a<*king the fruit for c*xportation. 
Jk*sides, then* is w'ork in the production of c*hsen(*es whether of 
orange, lemon, mandarine, or bergamot, and (‘oneontrated 
l(*mon jui(*e : the latter is carried on on a largo scale. Vico- 
eonsul klford, wdio furnishes me with all particulars, correctly 
observcn that (he l(*mou is the most productive as well as the 
most r(Mnum‘raliv<* of the* edass and gives tht* largc'st return per 
aen* of land plant(*d. Tin* (»ri*es an* {i(*t about 5 yards distant 
one from the oilier in row’s and e<iui<listant. ytony or sandy 
soil is apparently tin* best suited, for the best groves are near 
tin* b<*ds of torrents or on the eoast line from Messina to 
V<*ireal<*, for instance, ami from Mila/-w) to Messina, and in the 
neighlioiirbood of Pal(*rmo. They wdll not thrive in a stiff soil, 
sueli as <*lay, for roots an* superlieial and abundant. The trees 
have to lx* w't»ll manured, at least once a ycvir, and the way is 
to dig a tnmeh, say, about 10 iiiehes from the stem and bury 
tin* maiiur<‘ 18 iin*hes below'. Hipe stable mixed with wood 
asli ami bom* is said to yield the b(*st ami foUdios the highest 
price. Mr. Mlford point’^ out that the blossoms of April 
prodma* the Ih*s( truit, knowui as prinio-fiore (ehokio fruit), 
w'hieh is gath<*r<*d in October, and tbos(* of May yielding 
a sec*oinl crop, gatben*<l in November and December, a re the best 
crops as w^ell as tin* nnnt abundant, and uj3on them proprietors 
base all iln*ir eahadations. The blortsoms of Jinn* produce fruit 
gathei'ed in January and February, those of July generally fall 
olT and little^ lu*(id is taken of them, those of August are 
gatln*r(*d in March, llio.s(*of St*pt<*ml>er produce a better fruit, 
gaUidlvd in April ami IMay; the fruit of those of October, 
N<)V<*mIx*r ami I)t*e(*mber are known as bastards and are 
gathered in June, July, August and Se})tombor, whilst tliose of 



m 


JamiHiy, JFebniary and Ahirdi yield little IVuit, wliieli rails 
niidet* the saitie denomination. 

The tirst gathoriuj? ocs<*urrt in OelobiM*, <*are being taken 
that the IcinonH be not Iokh than inehe.s in <*ireiiniferene<*; all 
nndei* are left for the November gathering. Praetised hnml!^ 
gauge the fruit with tlninib and seeond linger. The (irsi <*r()p 
(the most valuable) is earefully selected, pa<*k(Ml, ami ,shi|)p(‘d 
off for early s})ring or suminer use, and realizc's ;i() })<*r cent, 
more than any subsecpunit gathering ; no l.inn*, therefore, is lost 
in sending it oil* as <‘arly as possible, in order to get the 
highest price. As I liave already observcnl, they an* paeked in 
variously sized cases to suit the dilTei'ent markets. Those* for 
France are of one size, those for Ijoudon of anotln*!*. Ka.eh 
ease contains about 150 lemons. For the Stat<*s ami Trieste* 
boxes are use<l, containing only about JiOO. All that are* 
considered inferior are put in small eases for the Italian 
market, and fetcli 10 per eent. h^ss. 

srXUhVl) OATUKIUNO. 

The seeond gathering takes place in November, and is as 
good as that of Oetober, and will keep for months in boxes, if 
properly seleeted and packed ; it is paler in colour, and hard<*r 
to the touch. It is, therefore, often kept in castw until Alari'h, 
tlieu repacked, and keeps good for a reasonabh^ time. This 
chiefly goes to the States and Russia. All small or damaged 
fruit, which must not b<^ left on the tree, is collected and use<i 
for making essence from the peel, ami concentrated juice from 
the pulp. The custom is to calculate lOJ kilograms of this 
inferior fruit as equiv’-alent to 1,000 lemons, and charge 110 per 
cent, less than for the good box fruits. Of all the inferior fruit, 
that gathered in November is considered the best for the 
making of essence and lime juice, because it contains more 
valuable properties, yielding ,*50 percent, more than that of 
other months. Omj thousand of these* give about 1(5 oz. of 
essence and J15 litres of raw lemon jui(*e, which, after 
concentration to the noriual standard of 01 oz. of <*itne a(*id 
per imperial gallon, U r(*dnced to Jlj litrijs. On a W(dl-cultivat<Ml 
plantation results sliow that Hoven-eigliths of November fruit 
is good for Hhipmout, ami only one-eighth for essence ami lime- 
juice. 

The liuit gathered in December is considered inferior, as 
only flve^eigliths is fit for oxporUtion, and tlireo-(*ighths go for 
making essejiee and lime juice. It is pa(*ked in small eases for 
the States, Southern Russia and Trit'ste, and is worth about 
15 per cent, less than tlie same sized eases of November fruit. 
Also the percentage of essence is about 15 oz. less per 1,000, 
and the juice abouc 14 litres more. Aftei' the juice is expressed, 
the residue is given to the goats. 

The January fruit, again, is inferior to that of December, 
only three-eighths being fit for packing; the rest is used for 
juice and essence. This fruit is perfectly yellow. Such as 
w fit for exportation is packed in boxes, the same as that of 
December; that which is not, is cut and pickled in casks 
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with salt, and then ex|)oi'ted. Kaeli cask contains about 3,400 
Jeiiions. 

Fobruary’s IVuit is tli(‘ last of the fioason : it is also called 
the ‘old fruit/ because tlu^ ronutlns of previous gathering's. 
Nothing is now left on tlie tree exeej)t the green fruit of the 
August blossom. Of this crop only two-eighths can bo ])aeked 
for shipment, wliieh on arrival have to bo s^dd at once, a^ they 
will not ke(‘p. The romainder ai*e used for essence, juice and 
IHckling, and yield about 12 o'/, of essen<*e and about 12 litres 
of raw lemon juice. 

(’OsT O!^' aXTRA(TIN(J KSSWNC^M. 

It costs about bs. Id. to (extract the essen<*e ot 1,000 lemons, 
and to make a (*ask of lemon juice, including fruit, cost of 
cask and la bon i*. 

The so-called extraordinary croj)s depend upon the jnode 
of cultivation, and also clijiiatie influeuees. Irrigation also 
(uitcu's lai’gely in bringing it about. If a tnse bo deprived of 
irrigation during tlie hot montlis of .Itily and August, and then 
abumiantly watered in Sepiember, a spurt is put on producing 
an extraordinary amount of blossoms, which results in tlie 
valuable May croi). This cannot be done every year, for the 
tree siilTers from the pi'ivation alluded to, and subbCKpient fruit 
is retarded iii it»s doveloimient Vet, when the demand for May 
fruit is great, and prie<‘-> range from 30,v. to 40^<. per 1,000, it i« 
done, as these prices compensate for any loss in September and 
October, 

The ftlar(*h crop, known as * biancu/i/d,' and which is the 
result of the August blossoming, is the least valuables for it 
will not stand a long voyage. It is sent to Trieste in small 
eases. Neitlier dotjs it yield essonee nor juico. Prices average 
about to per cent, loss than those obtained for good lemons. 

The A))ril yield from the September blossom is not much 
better than that of iMareh, yet some good fruit may be picked 
out for packing, but nearly all is used for local purposes. 

MAY (atop OK " VKKDIfllJil/ 

Th(j May yield, which is also the nwilt of the Septomlx^r 
l)lossom, known as * vtu’delli,' is much sought after, and is 
shipped to tluj vStates in small eases; the fruit is of excellent 
keeping cpiality, and (»asily stands th«» voyage. No cave is 
ncjcessary in gathering or sortiug the fruit, as it is all good, 
worth 25 per cent, more than winter-grown fruit. 

The so-called * bastardP arc gatliered in June andJuly, and 
are thtf result of Octoben* and November blossoming. They are 
packed in similar eases, and are sent to Loudon, Liverpool, 
Trieste and the States. 

in August and September tlm lemon (*rop is smaller than, 
and inferior to, those of the previous months. ’ It realizes less on 
this account, and also* becahse the lemon crop in south Spain 
begjins. 
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PRODUCTION OF AN AVfi3ilAGK PI.ANTATION. 

Tlie following is a fait* proportion of the divt^rs kinds of 
leiiioub grown on a plantation of average si/e, whieli pioduees, 
we will say, 110,000 lemons annually: 


Mouth. 


October 

Noveiubei 

December 

January 

February 

March 

Apr il-Sep te m her 


Nmnbor of 
Lenions gathered. 


15,000 

:10,0()0 

25,000 

20,000 

10,000 

1,000 

0,000 


The last is only apiu'oximate, because it depimds on whether 
the trees have been forced or not. 

<OST OF PA( KING AND MAKING UP. 


Cost of packing varies according to si/.e of ca^e: 



I iarge. 

Small. 


«. d. 

«. d. 

Cost of case 

0 5) 

0 (5 

„ „ paper 

0 0 

0 t 

„ „ gathering and packing 

0 1 

0 « 

Nails and hoops 

0 1 

0 1 


1 8 

1 2 


The management of a lemon idantation demands groat 
attention. Trees should be trained high to ailmit live von- 
tilation, pruning to take place regularly once a yetir. Dead 
wood, unhealthy and redumlant biumdies removed. In cases of 
a heavy crop, the branches are to be supfiortcd. Trees to bo 
watered in summer with a little li(iiiid manure in tlie water 
once a week, and the ground kept free from all undergrowth. 
Market gardening is occasioually i)rac*tised between the trees, 
because the vegetables grown pay expenses for manure and 
cultivation ; but it is not to be recommended, as the fruit suffers 
in oonaequence. 

The tree should always be grafted on the hitter orange; if 
grown from the pip, it is subject to a disease called the gum, 
which often destroys it. Grafting takes place after three years 
and is practised in the same way as on the rose tree, 

SUITABLB UK’ArATrRS FOR <'UDTURB OP T.MMONK. 

Vice-oonsul Pignatorre also fiuuibheb me with atWitioual 
particulars on the subject. The tree requires an equal tempera* 



tilve. Lands borderiiif? on tho <*oast-lino ai e the most Favouiable, 
provided tlu‘ sitnatioii bo n shelteied one, as llio trees are very 
siisceptUdo to variation of tomperatiiie ; vet they eannot 
be reared on a coast exposed to the stion^* south-west winds, nor 
in localities subject to frost. The iiortli-ca*»t w i uds a i (»the most 
injurious, from wliicii they must be prote<*t(*d by intervening? 
trees. Precautions to be taken against frost aie indispensable. 
A keen wind will often blight a uholeerop; in this ease it is 
absolutely ueeessaiy to clip aii<i eleai* away all branches that 
have been frost-bitten. 

SKAftON POR PLANTTN(.. 

Pnder these conditions, mor<* or less obtainable in Sicily, 
seed may be sown in tlu^ month of Apiil, 2 or eentinieters 
[about J to 1 inch,I beiu^ath the sin face: but the ground thus 
sown must be surrounded by a border of mould, and well 
watered. When the seedlings are large enough to be moved, 
they are transplante<l into small holes pr(‘pai*ed during the 
summer for that imipose. 

The ground round lemon trees rocpiires to be hood throe 
times a year —in Dcu'cmbev, after the heavy autumnal rains, in 
April, and lastly in May, in order that they may he easily 
watered in summer. To waiter a plantation of 2J acres twice 
a week, the quantity of waten* required is 10,500 hectolitres 
(117,075 cub. ft. I to continue f lom May to September. 

The clearing away of dried twigs and su<*kers prec^edes 
the pruning, and sometimes rondei’s the latter unnecessary, 
A proper pruning will often enable the' trees to resist the effect 
of a violent seiroeeo. 

The pickling of lemons for exportation is a very simple 
process. They are first cut in two and immersed in salt water 
from three to cuglit days; they are then ifiaecd in casks witli 
alternate layei’s of salt. Salt water is then introduced to fill 
up spaces, and the cask is closed up ready for e\portal Lou. 

MANUKACTUIIK OP ORANOK-FLOWKR WATBR A NMOLMCTBD 
INDITHTRY. 

With all IhiH, there is auothei industry in this connexion, 
which, it is to bo regretted, is lost sight of in Sicily; or, if 
practised, it is only on a very small scale, i.e.. that of collecting 
the petals of the blossoms, whether of orange or lemon, that fall 
off and cover the ground as soon as the fruit ai)i>ears, for making 
orange-flower watiu*, wln<‘h I have* sc'en practised in other orange- 
growing countries. 

PIOKLBD LKMON AND ORANCrM PKBL. 

Mr, Consul Churchill also forwarded the following additional 
comraniiieations to His Majesty’s Secretary of State for Foreign 
Affairs on the same subject. In Mr. Ohnrchiirs second despatch 
information is given ?'elating to the trade in pickled lemon and 
orange ]peel 
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His Britannic Majesty's Consulate, Paloinio, 
Jammry 20, lOOJi, 

My Lord, 

In reply to your Lordship’s clespa1<*h No. J, Coininorcial, of 
January 19, in regard to tlie eoiidition of the Citrus Industry 
in Sicily, I have the honour most respectfully to ‘■iibinit that my 
last commercial repoit, that for 1901. contains on ]) tS a return 
of the exports of citrus fiuiis fiomPaleimo during 1900 and 
1901, on p. 17, a fttatement of the exports of t^^sence^- and 
volatile oils, citrate of lime, diied orange peel, lemon juice, 
and oianges and lemons. On p. 13 iheie is a furlhei uientioli 
of the discovery of a new parasite of the eitrus as well as a note 
of the standard text-books on the diseases of the eitrus. 

Individual application has been made to me on behalf of 
other colonies for information on the same subject, and 1 have 
invariably used my best effoits to seeure all possible details 
regarding the industiy, even to making peisoiial application to 
the Italian Minister for Oommeice for the valuable tevl-booka 
issued by his Excellene> *s T)e)mitinent on tlie citius and its 
allied plants. 

Cnder separate cover, I bog to lay Ix^fore yoin Lordship (I) 
a report by Mr. W. Gatton A. (hasl)y (published in the (iar(hn 
andFiel^ of Adelaide: December 1898, July 1899) on Sicily and 
the Lemon Industry, (2 and 3) monograidi on the <*itrus and its 
diseases, illustrated by Dr, (). Penrisi, and (1) Report for 1902 of 
the Italian Ministry of Commerce and Agrieultuie on the (aims 
trade of Italy with foreign countries. 

As it has already been possible for mo to loan Mr, ()lrasb.\’s 
report to many applicants foi it, I should like to have it 
leturned to me for further use. 

T shall at once take action with a view to <*olleet fiuther 
material which may be of use to thost' of oiir colonies 
interested in the <*itrns iiultistry, 

i have, et<*, 

(Sgd.) SIDNKV J. A. ClIlIHClIILL. 

His Britannic Majesty’s (\)usulute, 

Palermo, 

' March 9, 1903, 

My Lord, 

The trade in pickled (salted) lemon and orang(» peel is 
. almost entirely confliied to Messina, w'heii(*« some 2,000 tons 
are exported annually principally to the United Kingdom, the 
ITnited States, Germany and Austria. 

The season is during ,Tauuary and February. 

The fruit is cut in half and the pulp is exti acted. The peel 
is then thrown into open casks of salt and W'ater in proportion 
of 20 kilograms of rough salt to 100 kilograms of water. Jn this 
pickle .350 kilograms of peel is soaked for three or four days. 
The water is then drawn off and the peels are packed in layers 
in barrels to weigh 350 kilos., when ready for shipment. When 
the barrel is full, it is closed <lown and salt water is poured in 
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through the bung to 1111 up <*onipletely. WIkmi the fruit in 
saturated the cask is ‘-ealod. 

The local pi*ice ])er barrel, subject to lluctuntioiis as to 
the eomUtioii of the supidy, is Lires 2;i (17«. 7^2.) at Messina, f.o.b, 
for ])ickled Umuoii peel,and Lires oI lOd.) per barrel IVIessiua 
f.o.b., for pickled hitter oranges. 

Citrons sliced in half with their i)ulp are also exported. 

The bef=t kinds are the MHainante,' weighing from 1 H). 
to 2 It), each, price Lires 110 (£5 12,s.) to Lires 100 (00 8.s) 
per 850-lt), barrel, and the Calabrian (Utron same weights: I Ih, 
to 2 lb. each, Lires 102 (£4 1.9. 8d.) to Lires 115 (i54 12^#.) per 
barrel. 

I have, etc , 

(Sgd.) SIDNEY J. A. (MILKCHILL. 

MSSKNC'K ok r.fCMON. 

in the following despatch Mr. Churchill gives interesting 
information relating to the trade in (essence of lemon : 

His Hritannic Majesty’s (/on^-nlate for 4Sicily, 

Palermo, 

Mar<*h 5, 1008. 

My Lord, 

In eoniinuation of my despatch No. 1 in this series on the 
Citrus Industry of Sieily, I have tlie honour to submit, 
herewith, samples of the esseii<*e of lemon produced at 
Palermo. This (Essence is diftieult to procure in a j)ure 
and trustworthy form. It will not keep good except in 
well-soldered and tinned eopi)ers. The small 1-li). eoppers 
iismilly ill demand for <*onlVctiom‘rs are made in two parts only. 
They are to be obtained only at Messina. The sample sent, 
herewith, is of Palermitan manufacture and is in three pieces 
.soldered together. The essence sold lieie i.s purchased under 
giiaranteo subject to tlie analysis of one of the Bribwh 
analytical chemists <‘stabH«hed In Sicily, who extract a sample 
and seal the eopp<u' (exported. 

To-day’s ({uotaiion for the (‘ssence .sent- that of Messrs. 
Jung Brothers, of Palermo,—is per lb., f.().l), at I'alormo, 

including 5 per cent, commission, subjtH*t to 1 ptu* cent, discount 
and including coppers from 10 lb. to 100 lb. Disputes as to 
contents to b<‘subject to MoHsr.s. Ogden and Moore’s analysis. 

Tills e.ssenee is made of inferior and refuse loiuoiiH unfit 
for export in any other shape. 

The sample boxes are made at Bari, in Italy; the thin 
colourless glass bottles are calliMl English glass bottles; the 
coiks are cut from Hicilian bark. 

Any other detail of this imlustry which may interest 
British colonies produeing the <dtrub will be gladly reported 
on, 

I have, etc., 

(Sgd.) HIDNEr J. A. CHCHCHILL. 
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The following siippleiuentary information on iliis subjo<*t, 
embodied in a report on ‘The trade in eitius fiuits in Si<dl>, 
and especially in the province of Messina,' wliieli ()iit>imilly 
appeared in tho JiulLHin de Volfm^ is taken from tlio Aqn 
ciiltifml CUnetlv oj AVn’ Sotdh \Val(\ for l)(‘e<'ml)er 

In Sicily the very greatest eai*e is taken in the opei'ations 
which precede the shipments of citrus fruits 1o foreign eonnlru^-. 
At the time of gathering a preliminaiy sorting takes place 
either in the open air or in the stores on the plantations. Tin* 
fruit is divided into three classes (1) largest, healthiest and 
finest in appearance; (2) sotind fruit of good (juality, hut of 
smaller size and loss regular in shape; (Jl) <lefornu‘d, witheied, 
or spotted fruit, or fruit liable to early doeomi)ositi()ii. Tlie 
average of 1,000 generally comes out about »‘1()0 to 500 of tin' 
first quality ; 200 to 300 of the second, and 200 to 300 of the 
inferior quality and waste: but these proportions may vary 
considerably according to locality, treatnicMit of tlie tinges, and 
the atmospheric influences of the year. The proprietors geiun*- 
ally sell their crops by contract, before they are gathered, to 
speculators, but have to fix a certain latest date for (Udivory 
These sales are effected through iiitennediato brokers calked 
‘ country brokers.' 

Immediately on conclusion of the contract, the l)uyer pays 
a portion of the value in advance, and the l)ahiiice la two or 
three instalments, but always before the fruit is all gathcre<l. 
The buyers run all the risks of loss by diseases, liitempeiate 
weather, or falling prices. They also (lo the first grading on 
the spot; pack the fruit in cases and despatch these to stores 
in the porte, where the town brokers have charge of the sales 
to the export houses, which all belong to natives. Iliese sales 
are made either for cash or at thirty days, if to a firm of good 
standing. The cases are opened in tlie warehouses of tin* 
export firms and again examinod, wJion generally from 10 to 
20 per cent, are rejected. Each fruit is wrapped in white or 
coloured tissue paper and put back into tlu^ ease‘s. Sometimes, 
but very seldom, the owners ship dire(*t throtigh the town 
brokers. 

The cases are usually twice as long as tin* width, and tlu* 
depth is a shade less than tho width. At Messina the hauons 
are packed in three different sizes of eases : tli(‘ large ones, called 
‘ Use Toudres,’ are sent principally to England. They imsisuro 
32 inches in length and 12 inches in <lei)th, weigh 150 Ih. lo 
170 !B). and contain from 300 to 360 lemons. Tlu» medinm-slzod 
eases are sent to America and Hungary, and measure 28 in<‘hos 
in length by 11 inches in depth, weigh 1)0 to 05 lb., and eonttiiu 
from 300 to 360 smaller lemons. The sinnllcHi; eases called 
‘ Lyonnaises,’ are shipped exclusively to France. Those contain 
from 400 to 420 of the smallest lemons, liave a length of 31 
inches by lOJ inches depth, and weigh 112 to 138 lb. The 
oranges are packed in large and half cases, tho first contain¬ 
ing from 200 to 240, and weighing about 80 Ih. Tho half 
cases contain 100 oranges, all of the same shape, size and 
colour, and weigh about 451b, Tlie mandarins are packed in 
cases containijig 100 and 200, and some choice ones fifty, The 



wood us<‘<l Tor Uh* <*a.st‘h is Atisirinn or (’alabrian hoecli, and 
they nr<‘ htrenKtIu‘n<*(l willi hoops of (‘ho.stmit and di\ddiMl in 
fho middle by a partition. T\w 4mhIs and (>he paititionn mv 
nnieh stron^m* tlian tli(‘ otlu»r parts. Th<‘ insi<|(* is lint^d with 
white oi* (*<doin*<'d pap(*i\ whii-h is TohhMl ov<m* tiie toj) layer 
before th(‘ (*ase is naih‘d up. IietW4‘<‘n ea<*h laycn* ar<‘ plaeed 
slipH of paper, or, still Ixdtm*, eork shavinj3fs to absorb the 
moisture. The <*osj of eases and paekinj^ eonu's to about I'iw. 
per ewt. 

The shipnnmts of ‘ VeiMlelli* hnnons to distant parts, sueh 
as Australia, ai*e the suhjeet. of very speeial <*ar(*. 'l^h(‘ ISnest 

fruit is eli()S(Mi a.nd pa(*k(*d in a state. Tlu^st^ lejiions 

must haN<» uo defe(*t whab^XMu*, nor ev4‘n in(li(‘ati()ns of 
au'y spots, iu faet they must b(‘ perteet. Th<\v ripen during 
tlie voyage, whieh g<‘u<u'ally lasts ai)()iit seven wet'ks. Tim 
sorting is doms by spe<‘ial c‘xperts, three of whom generally 
examine tlie fruit Hue(‘<‘ssively. This opei*ation is eonsidertMl 
essential and r(*(piires great ex])eri<Mu*e: in fa<*t, (mly a very 
piaetised <\V(» (*a.n dist.ingnish tlu* almost imjxu'eeptibh* speeks 
whi(*h may eon tain tlu* g<*rmH of future spots. Notwithstanding 
tlu^ie pro<*autions, only about two out of live sliipments arrive 
in a good condition. At (Iu* port of diseharge the (‘uses are 
examined by the Australian author!ti(*s, and tlu* had or spoLt(‘d 
fruit is thr<AVii into tlu^ sea. Ihul V(*ntilation in tlu* steamer 
holds is stipposed to be the pi lneipal eause of tlu* <i(»t4*rloration. 

There (*xist no speeial types wdlh r(*a.dy sah*, ex(*ept the 
‘Verdelli/ whi(*h are in gr(*a( demaiul on a<‘(*onnt of their good 
keeping (pialit.ies. Tlu*/ lirst and se<M)nd (|ualiti(*s an* shipped 
elsewlien^, but Hussla only buys tlu^ elioieest pi'odiud.s, lilood 
oranges, whieh are a speeial i)roduet of the provlnet* Oatauia, 
lind a ready sah* in Kus-iia, Austro-IIungat'y and (lormany. 
They are paek(*d in eases <‘on(aiiiing 180 to 200 t‘a(*h, and are 
not mixed with other varieties of orang(*s. 

The tliii'd (piality of fruit is sold on tlu* spot For making 
eordials and (‘ss<*nee,*^. The shipments an* generally made in 
wint<*r, <*ither to ord(*r, or, men* frecjiiently, on eonsignmeiit. 
In tlu^ former east*, the <*xporter generally demand.s advan(*e 
paynu‘nt, and draws at sixty da>s. In t-lu* laltier ease, the 
loejil agents of the import/ntg houses are authori//(*d to make 
partial advance's of from half to two-thirds of tin* value of the 
shipment. 1‘ublic juud-ion salew of (‘itrus fruits have* been 
establislu*d sonu* years in tlu» prineipal markets, siieli as 
Hamburg, Ihida l\*sth, bondon, Trieste, Ih'rliii, N<*\v York, etc. 
onicial lists of tlu» prices obtained an* n^gularly published. 
This mode of sale lias eiven gtiod results, and the Italian 
Oliamber of Uommerce in Paris strongly n'commeiuls it in 
order to encourage* tlu* importation of Sicilian <*itruH fruits in 
France. 

In order to save the <*ost of transport, the public auction 
sales an* generally held in the stores wluu*e tlio fruit is 
deposited. The prices of citrus fruit for export have lately 
fallen considerably; for instance, 'Pattn'iio’ orang^^s, cpiotod 
some years ago at 2'1«. per 1,000, are now obtaiimblo at 10«. to 
H«. PrancofoTp/c and neighbouring districts (juote 8s. to 15«. 
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per 1,000. Blood oranges aie worlli about 83 per eent. more 
thaa ‘ Paterno,’ and even double, it* the flesh has preserved its 
led, \ inous colour at the begiimiug of January. 

The inter lemons are sold at Irf. to 0^. per 1,000 (.say 
about 2701b. weight) ;t]ie summer ones (‘Veidelli’) atllv. to 
24^. per 1,000, and the mandaiins at 2s. to 3«. pei ease of lOO. 
It is Imposbible to give the sale piiecs abioad, as they vary 
considerably iu the different maikets. 

The following table «-ho\vs the approximate freight and 


duiation of the vo)age fiom 

Messina to the principal poits 

l)a>s. l HMghl 

IlambuiR (1>\ s<ulin^ \essel) 

20 to 

is iM‘i (use. 

London (sailing; 

H) to 2r> 

Is laigo small 

Triost^ 

Mo 1 

Ir/ to r>r/ hugt case. 

0<lessci 

H to 1(1 

7</. to 7W/. IcUgt* <asi 

Vtw ^o^k 

s to 10 

lOd to Is 


The total expoit of lemons and oranges in eases Jiom 
Messina in 1001 amounted to 98,450 tons, value<l at £875,000, 


difatribxited as follows; - 

Tons 


Tons 

1 mtod States 

19,200 

Australia 

1,100 

Au&tio HunMAiv 

17,900 

hwedeu ami XoiwaN 

2,(K)0 

Russia 

11,500 

Pi fine e 

2,200 

German> 

12,300 

Holland 

2,000 

Enc^laud 

(Vnada 

9,800 

1,700 

Othei pails 

1 070 


The table below gives the total export from the whole of 
Italy, with average valueb: 


AVKRAOh, 


Period, f 

1 

Annual Quantity 
in <Mvt. 

Pi*lce per 
cwt. 

Amitial 

Vnhio. 

1 


a. 

d. 

“ £ 

18ft2 1805 1 

1,810,000 

10 

0 

1,072,000 

1866-1870 

1,578,000 

10 

0 

1,202,400 

1871 1875 

1,712,000 

11 

0 ' 

981,000 

1870-1880 1 

1,898,000 

11 

0 1 

1,013,900 1 

1881-188.) 1 

2,845,000 

8 

0 ' 

1,209,250 1 

1885-18U0 1 

8,770,000 

7 

0 

, 1,321,000 

1801 18».7 

3,743,000 

0 

0 

1,122,900 

1896-1808 

i,.38i.noo 

5 

8 

1,119,500 1 

1 


Showing a constantly increasing quantity, but a decline in 
prices. In addition to the above, a large export takes place In 
essences, concentrated lemon juice, peels, and trees. The 
Italian oranges are exported to twenty-one different coimtrieH, 
and the lemons to twent 3 ’’-three. They are admitted tree in 
England and Austria, but pay a duty per cwb. of about 2s. iu 
Germany, 7a. 6fi in Russia, 2a. in France, lOd. iu Swii/^rlancl, 
and 4a. in the United States, 
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NotwitlihtaiulinK miiiionms variations, tho United States is 
still the host onstonier, and takes I,‘I per <‘ent. of the total 
export; next comes Knp:land with 21 per cent., and Austria. 
10 p( 4* cent. Tlu^export to Australia was nil in 1HS7, but has 
now reached im|K)rtant <limensions. Italy cultivates about 
llf‘i,0()0 acres, prodiiciufjc 1,500,000 ol‘ citrus fruits, of which 
2,000.000 ai*e exported. 


THE BIRDS OP ST. VINCENT, 

INTUOhlU TION. 

In continuation of the articles that have app(‘ar(‘d in the 
n>«/ IntUan liitUefhi on the hiials of Bai*ba<los (Vol. Ml, 
pp. and Vol. IV, pp. 100-11) it is now pr^»posed to 

|)uhliHh information in respect of the inler(‘stii»i? bird-life of 
8t. Vincent, 

It is desirabl<‘. how<‘ver, to give, beforeha ml, a brief 
descrij)tion of the islaml, the extent of the forest land, its 
conlipfuration, soil an<l climate*. 

The followiiu? a<*eouut of St. \’in<*ent is biken froui tin* 
Kvfc Ihillefin (180Jh pp. 2511-JM): 

Ht. V'inc<mt is om» of tin* ^roup of islands known in tin* 
West Indies as the (N)lony of the Windwanl Islands. Tiiti 
other nuunbors of this group are St. Lucia, 21 miles to tin* 
north, and (Jrenada., 08 miles to tlu* south-w<*st. Barbados, 
innl(M* a s<»parate (lovei'iiment, is 100 mil(*s dm* east. 

St. Vincent was diseovere<l by Coluinlnis on January 22, 
1408. It is situated in Ui 10' north latitude and 00 57'west 
lungitinle. It> is 18 mile.*i in length and 11 in breadth, and 
contains, ae<‘ording to the (Utloiii<fl nearly 85,000 

,acres of huni, about half the aiH*a of Middles(*x, with onl> 
18,000 aeres under permanent etdtivation. ''Ilu* population in 
1801 was 41,051, The majority of tlu* adjoining isl<*ts, known 
HH the Oremulines, are d(^p<*n<h*n<MeH of St. Vincent. The 
following aeeount of these is ta.ken from Mu* <*xe(‘llent 
‘ Historical (ieograp)jy of tlu* Uolonies,* by Mr. U. l\ Lucas, (\B , 
of the ('lohniial Oltice: 'The.^e depemloncios contained at the 
last census a population of 2,091, tho largest of thorn being 
Be<iuia, the next largest Union Island and Oannouan. Beciuia 
■'ifl less than 0 miles to the south of St. Viiieent, It is of 
irregular shape, long and nariwv, running from north-east to 
' south-west, and it has an area of abotit <1 sipinro nules. Its 
principal bay is Admiralty Bay on tlu* w'estern side. It is 
badly watered, and perhaps hardly deserves the old account 
given of it in the liistory of the Caribby Islands, that 
would be fruitful enough, if it were cultivated,” for but little 
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^ugai 01 * oth^^r products arc nou >>ro\\n liere, and the inaiii 
attiaction of 1 ho island is its game. IVic Labai stales that 
ill his lime Heijuia contained dangeions hnak(N, and was for 
that KMson called Fjittle Maitiniqne, thonj^li, as lu* says, it 
might equally n ell for the same reason have Ihkmi christimed 
Little St. I-iicia.’ (p]). ) 

According to Bryan Kdwards (//is/. IKes/ /m/iVs, I., p. 105), 
the area of the several islands in the (vLenadineh is as follows: 
Bequia, 8,700 aeicb; Union, 2,150 acres ; (^annouan, 1.777 acres; 
and Mii&tique, about 1,200 ncies. 

The following paiticnlais of the physical condition of 
St. Vincent aie taken fioin a Sk(i(h oj (he Colony piepaied by 
Mr. T. B. C. Mnegiave foi tlie Jamaiea hXhibilion, 1801: 

‘The geological foimatioii of St. Vincent is volcanic, all the 
locks of tin* island indicating that origin. So re(‘ently as in 
1812 the “ Soufrieie,” a mountain at the north end of the 
iblaud, 4,048 feet high, broke out in eruption and overwhelmed 
much of tlie surrounding country with seoria and ashes ; a <leep 
crater was then formed, closely adjoining om» of still largei* 
dimensions, the result of an eruption at a period more remote. 
At the bottom of the older crater, some 1,600 leet down, is 
a small lake about a mile in diameter. The w^atm* appears 
impregnated with sulphni and occasionally emits olTenshe 
thoiigli invisible fumes. 

‘A central backbone of mountainous country varying in 
height from 2,000 to 4,000 feet, and densely wooded, truverses 
St. Vincent from north to south. Rocky and wooded spurs lun 
down to the sea on the west or leeward coast of the island. 
The east or windward coast, especially tow'ards tlie north end 
of the Island, in the Carib country, affords niucli moi*o level 
land. 

‘The Carib country is a broad and fertile tract sloping 
gently backwaids from the «-ea, for a distance of some I 
miles, to the base of the hills of the eentral mountain range 
wliich thou rises abruptly and culminates in the SoufrkVn^. It 
derives its name from having, upwards of a century ago, been 
allotted to the aborigines of the island for their occupation, 

‘ The Sonfriere forms the northern end of this mountain 
range. Next to it is the Morne Agarou, having an elevation of 
over 4,000 feet. Mount St. Andrews al)out 2,500 feet, forma the 
southern extremity, and ilominatea the Kingstown valley. 

‘ The valleys are fertile and well watered, with line stt earns 
running thi^ough them, which turn the different water mills. 
These streams, in the dry season, comparatively small, swell 
into iaging torrents after heavy rains. The windward slopes 
of the Soufri^re range are drained by a channel called the Dry 
River, which runs through the Carib country, and which from 
its peculiarity deserves notice. 

* Before the eruption of the Soufri^^re in 1812, a stream of 
average size filled this, now dry, watercourse, and emptied 
itself into the sea. During the einiption, the channel of the 
stream was completely filled and choked with scoria, rocks, and 
gravel, underneath which the water now, in ordinary times, 
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(iisappoars some (listau<‘o beloie it leaohos the coast, and Hnds 
its way to tlio sea. fii floods Jiowovor, the Nxatcn comes down 
witli singular foice and \oluine, filling the ioek.\ l)(‘d, \Nhicli is 
200 yards across, wheie the highway passes it fiom bank to 
bank. The watm* is desciilxnl as ad\aneing in w.iNes, like 
the “ l)or(‘’’ ol a ti<leN\ay. On the^e occasions it is vei\ 
destructive, and it has aln^ady washed awa.v many acies ol 
cane land on its ligJit bank * 

The slopes of the higlim* mountains aio scored ith deep 
ra^ines, and dming the lainy season white clouds hovei ovin 
them day and night. Here the Ncgetation partakes largely of 
an aiboreal cliaractci, with an abundant undergrow th of fcins 
and on the margins and banks of stiearns, species of 
S( Utmiinatc, AroUitae, Cj/} nattae^ and some palms. Of tiee 
ferns there are four species of Ci/atJua, two species of 
llemitelkt^ and tbiee spteies of Alnophila. At all elevations 
on mountain slopes aie immeioiis open glades, showing the 
sites of foiinei cultivation the piovision giouuds ot the 
natives- that lune become covered with (‘oaisi^ grasses and 
dry-loving ferns. Tln‘ cliaracteristi<* fein of sucli localities is 
(Ueivhenln, 

In the lowlands, in valleys ami on easy slojies, the oiigmal 
vegetation Im*- been foi the most pait elcaied foi tin* 
cultivation of sugai-caiie, aiiowioot and other plants. On 
rocky cliffs au* found numerous bushes and trees of stunted 
growth, some of them overhanging tlie sea. With ihcsc are 
an d(;aicaml HmmvUuveai, 

Ht, Vincent is bingularly free Irom swamps. Hence, tlieio 
is iiowheie any larg<* extent of the tangled vegetation '•o 
ebara<*teiisti<* of swampy districts in the tiopics. The 
mangrove trees are only sparingly tlisf ributed. The manchiiieel 
tree (Hippomanv Manvitiella) and the so^-siile grape {Coiculolm 
uviJWa) are found on sea b(»aches. 

‘The climate is, of eouise, liopieai. The tompeiature is 
singularly e<iuable and aveiages between 75 and 85 degrees, 
It is tempeied liy the N. K. trade winds dining nine montlis of 
the year. Duting the montlis of August, September and 
Oetobei, the winds bcconu* \atiable, and not infreipiently ve<*r 
to the south or south-w'^csl. Hunieam‘s or iieavy gal<‘s aie 
laro. St. Vinceiif Is one of the most h<‘althy Iwlaiids of the 
West ln(li<*s. The slope of tlu* land causes a natural dtainagi*, 
and there are no swamps oi marshes.’ 

In 1800, the Vssistant Diioctor ol the Itoyal Gardens [now 
Imperial ConuuissLoner of Agi’hmiture for the West Iiulieb| 
visited St. Vincent during a term of inspection iluoughout 
the West Indies, made at tlie instance of the Secretary of State*. 
Hib report, which lunbodies many particidar.s regaidiiig its 
present economic pohition, will be found in tlie Kav Buileini 
for 1890 (i)p. 110-5). 

Ju the last century St. Viu<*ent was rcmaikahU* for 
jjos.^ebsing tin* jirbt BotiUiie Garden (foumled 1703), eortiiinly iu 
the Wcfit Indies, and perhaps in any tropi(*al i)art of the world. 
An aecouut of this garden is given in the Kew Ihdiolin for 
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184>2, (pp. 1)2-100). It liiiKeiod on a precanotis oxisloiuT 
till the end of the Ihsl (jnnrtor of the ])i'e^(Mit century. In 1890, 
it nas revived as one of the system of botanietd ‘stations 
established in the West Indies. 

The sci(‘ntiiic knouled^e of the llora of St, Vincent nas 
limited to tlie i)iesenl tini<» to the s|)eci<*s eninmnaletl in 
(Iriscbach's ‘Floia of the liritish West India Islands' (1801). 
He lelied upon a collection made by the Hcn , TiaiiMlown 
Guilding, presei ved in tln‘Ken H(*rbarium. As n ill Ih^ s(*en, 
the fact that these specimens were in e\(‘r> ease actually 
derived from the island is not frt^e from doubt. Besides tlmse 
GriHebach also worked ii]) soim* other plants in the Ken 
Herbarium collected by Mexander Andeison. the second 
Superiuteudent of the old Botanic Gardim, of whom some 
particulars are ^iven in the Keir HuHelm foi 1892 (pp. IH a), 
also by George Ciiley, one of Anderson's suecessors (/w/r 
BiiUethu l.c„ p. 97). 

These data supidied at lirst a >ery imperfoet idea of the 
total flora. It was obviously, therefore, desii*abl<‘ to tak(» 
advantage of any oi))^oitmiiiy for completing the botanical 
exploiation of the islan<I. la 1889, Mi. K. Diieane Godman. 
F.R.S., to whom the seientilie world is iiuhditcd for the 
munilieent iinestigatum of the natural history of C)<mtral 
America, determined to send a zoologieal eolleetor to St. Vincent. 
Mr. H. II. Smith, a native of the lJuite<I States, and anevpeit 
of known skill and experience, nas engaged. He nas 
aceompauiecl by his wife, and Mr. (hxlman. thinking that 
they might also do some useful work for botany, pcnsuadod 
them after a vi^^it to Ken to undertake the I'lsk. On arriving 
at St. V^inccnt theV ultimately eugag(»d as assis,tanl in bolanieal 
collecting Mr. G. W. Smith (non Poliec* Magistrate for tin' 
Nortlu^rn Distiict of Grenada). 

TJie very co]nous eolleetions made by the party during the 
years 1889 and 1890, at Mi*. Godmaifs co-tt, were pr<*sented by 
him to th'* Hoyal Gardens. TInTe (‘very reason to suppose 
that as fur as it is practicable und(*r such cir(*umstaiict‘s, tluw 
exhaust the aetual lloia so fai as llo\v<*ring plants and Ibrns 
are coueerned. Hnttliere nill Ixn doubtI(*ss, as evtm in onr own 
country, alnays some additional harv(‘st of speei<‘s to lie 
obtained by re.sidents in the island, who <*an gne tlndr tiim* to 
a closer inveBtigution of its area. Mr. II, Powell, the Gnrator 
of the revived Botanic Garden, has clout* good service by 
sending additional collections since 1890. 

As regards the arboreal vegetation of St. \’’ineent and tlie 
moat prominent and valuable timber trees of the island, the 
most recent particulars are given in a Report upon the 7t'orrntH 
of St, Vineeni by K. J). M Hooper, oi th(‘ Indian Forest 
Department, published by the Colonial Otilce in 1880. 

A report upon tlie fruits of the colony will be found in the 
Kow BvUefin for 1888 (])]). 187-8), 

The position of the once Nourishing but now somewhat 
decaying arrowroot industry is diH<*ii.,s(*d in the Ketr Rnttciin 
for 1808 (pp. 191-201). 
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[u recent years Ht. Viue(3nt lias Iieeii Hubjoet to several 
vibitatioiiH that have alToeted the giowtli of vegetation and no 
doubt, also, seriouHly iuHneneed the bird-life of the island. 

On September II, 1898, St. V'iueent was overtaken by one 
of the moat d<‘struetive Inirrieanes that has iwcn* oeeurred in 
the West Indies. The centre of the stoini pass<*(l over the 
islaiui and almost entirely destroyed all the Interior forests, as 
well as the fruit trees and erops on the e(dtivaUd lands round 
the coast. The number of bInU was sensibly diminished, and 
it was feared tiiat some of the rarer birds ha<l either been 
killed or starved for w'ant of food. 

On May 7, 1902, occurred the first of tlu* series of eruiitions 
of the St, Vincent Soufrieie. On this occasion the animal and 
vegetable life in tlie immediate neighbourhood of the Soufri^re 
wa.-^ destroyed and the pebbles and dust that fell in other parts 
of the island also caused inueli injury. Further volcanic 
eruptions, but of a less severe character, occuri‘ed on September 
3 to I, and October 13 to 10, 1902; and March 22, 1908. 

As far as can be ascertained,no birds--not even the well- 
known Soufriere bird have entirely disappeareil. It is prob¬ 
able that with the favourable seasons of this and last year 
bird-life in St. Vin<‘ent. us well a*- at Harbados and elsewdiere, 
will assume normal pro])ortlons. 

The following is a list of the birds wliieh occur in the 
colony of St. Vincent, that is, the si)ecies inhabiting the island 
of St. Vincent and the Orenadiiics as far as, but not including, 
CarrUieou, pvei)ared by Mr. Austin 11. Clarke, of Ilarvanl 
Cuiverslty, who has lately spent some time in these islands: — 

NAMIOS. 

The sciontiHc names of the birds are given togethoi wdth 
their local designations. In the ease of such species as appear to 
be without any common name, I have given that in common 
use at Grenada; or, if tlu‘ binl does not occur on that island, 
I have adopted an arbitrary name to lilf I he ease. Some of the 
local names are commonly us(‘d to include two or moredilTerent 
siiceies. For instance, tlie woid * grieve' is applied to J/ondf/ 
MvmUt yymimphiUahna, and Maryttrops /non- 
ianuH; ‘blackbiril’ is used for botli CvrUiwIa utmta x\\\A 
QuiHcaf'UH hwiinoHUH. In such cases 1 have selected one bird to 
be referred to undtn* that title, and have called the others by 
alternative names, if there are sncIi in eonimoa use, orliave 
borrowed the local (b’cnada titles. In the <*ase of such birds as 
visit the colony from North America, I have given the names 
which they bear in the United States ami Canada as 
determined by the American Ornithologists' Union. Tliose 
names have now become definitely fixed in America, and fhe 
birds are always referred to under them in all modern 
ornithological notes in that country. This refers particularly to 
the shore iDirds (curlews, plovers, sandpipers, etc.). Wliere (as in 
the case of the chicken hawk or sea hawk) a bir<l is common 
enough here to have received a distinctive local <le-iign«>tion, 
that is given first and the American name after it, 



NAMKS OF SllORK UIKDS. 

'Witli tlio ‘-lioie bh'di I have Follow (mI the Aiut'ii<*an iiaiiK' 
with tliat ill u'^e in Haibailos, a^gi\(Mi by 0)1 Keilden in hi*^ 

‘ JJikN oI Haibados’ (ir#></ ImUdii JiuUdui, Vol. Ill, j) Jh'lJl), I'oi 
the benefit of tlio'^e who may he ae<inainte(l wdth the sjioeies in 
Harljados. 

FOKlOKuN niKDS INC liODKI) IN TIIM LIST. 

The list ineludes, in addition to the biids known to inhabit 
the colony, ecTtain '-i)tH*ie-, c^specially among the shoie biids, 
whieli Inne luwcn hecni obtained heio, hut wliieh Innebeen 
proved to occur on n<‘iiihhoniing islands, (Gienada, certain 
Crrenadines, St. Lucia, oi Baibados) and whieli ma\ \isjtthe 
island at any time*. Those aie *‘Ucdi sp(*ci(‘s as pass llnoiigh the 
West Indies on f iieir way to and fiom Noith Vnieriea. and .ite 
of ei iati(‘ and uncertain oeeuirence on an> one island. 

LO< DlhTKinUTION. 

CVrtaiii of the liiids inhabit only the Island of St. Vincent 
while some are found only on ceifaiii of the Kc^ys. For 
example, J/“j/iVu/c.s/c.s sihila}is does not o(*eiii in th(‘ snialler 
island'', while ()rtali(h( rujlcauda^ the coconco, is i(»stri(*ted, as 
regaids this colony, to two of the (Ireuadines, ] lui\(» omitted 
to state the locail distiihution of the difTorent s))ec*ies. as b.\ so 
doing I should be di^priving those' who wish to make a study 
of the birds here, of the chanee of making most interesting 
personal obsei vatioiis, 

THK LIST VOT A ( UITIC AL hUIKNTIKK KNT7MWHATION. 

This list is intended as a guid(‘ to the study of the natural 
birds in this colony, and as an aid in protective Ic^gislaliou. 
[t is not, 111 any sense, a scioiitifie enuineralion of the biuls 
of 8fc. Vincent, ineliidiiig, as explaiiUMi, a number of sp('(*ics 
which have ne\er bc‘en taken hen*. It cannot theridbre he 
regarded in the same light as Mi. Well's ‘Ibids of (»i<‘nada,' or 
* Birds of C’arikicou,’ or Vol, Kcnldcn's ‘Birds of Barbados.’ 
The jirejiaration ol a eiitical paper on thc‘ a\ifanna ofaii.v 
countiy, disti ict oi island iieces^iitales i eady access to a wcdl- 
*stoek(»d ornithological librai,>, whiidi is impossible for any 
person residing in tlm Wimhvai<l Islands ; but foi tin* use foi 
w'hich it is intended this li-.t will. I hope, he found loseiwe ifs 
l)urpofei‘. 


I)Ms< HIPTIONS c.ivrA. 

In the ease of tlie land buds, the length from the tip ol tlio 
bill to the end of the tail is gheii, to f.u-ilitate identification. 
For instance, tlu're are thiei' biids hvvi\ (U^rfhtola ctirafa, tlxo 
8t. Vinecuit Blackbird, i the liecpiia Sweet, 

and (U*oto})h(tija am, the Tick hir<l, wJiich are all black iu 
colour; but confusion is avoided when their relative sizes, 
4 inehc'^. KIA inchc''^ and Tij inclu's, are understood. 

Li'Hi/lh The Icmgth is that of a liird perohc*d normally on 
a limb, with its hea<l not extendc‘d. A little practic*e will 
enabk> one to judge jiretty ac*cniately the size bf a bird at 
sight. Tn tiie east* of tlie sea bird>, which are dillicult to judge 
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in this way, I have adopted a plan of comparative sizet', which, 
when taken in connexion \\itli the colours, \Aill, I think, be 
found snflicieiit foi their det<‘i niination. 

Colour In the matter of coloration 1 havcMiot gone into 
detail, but the (i('M*tiption'^ ghen "will ho found to bo ample. 

(UMK HIUDS. 

WVITMKU VTION 

The birds of this c()lony vvhi<‘h may bo classed as game 
birds aio—(l)tlie vi'-iting shore biids (euilews, plovers, etc.) 
which pass through hoio on their migrations ; (2) the larger 
nativ(» doves : (8) tlie ])ariot: (1) the cocoiico ; and (5) the quail. 

Tllli. siioUM nittos. 

None of llio-^c bii<h aio natives of the Windward Islands, 
most of them breeding iji the far north. Those found on those 
shores duung migiations aie so small a perceiitage of the 
whole, and their stay is, a- a lule, so shoit, that tlieie seems to 
me to 1)(‘ no oc<*asion for accor<ling them any proieetion at all. 

Caust of d(( r( <(sp Some species aie,it is true, being sei iously 
reduced in nnmiHTs; but this is 'N\itiiout doubt due to the 
reckless shooting of the biids in the spiing on or near their 
brce<ling grounds in the noitli. Theie is little reason to 
think that the compaiatively insignificant number killed heio 
ea<*li year c<»uld have an> peimancnt elTcct on tlie species. 
In rc'iietd to these biids, theiefore, there is no cause to alter 
the iiresenl la>\. 


noVHh. 

htrijrr na(iv( dorrs This is meant to include the 
6ea-side Hove (Zvnaida Oiarihiicana), the Mountain Dove 
(Zenaida zvnaida) and th<‘ Hiwnlov ((^oluntha r<frvnsis). From 
what 1 have s(*en I am of the oi)inion that the existing law is 
very saiisfactoi>, as these birds me ielativ<dy abundant. 

INK PAUiun. 

Notwithstanding leporls to the contiary, this bird is not 
at all abundant, being at the presemt time restricted to 
a comparali\(d.\ small area in theeentie of the island : and even 
theie, it is not to be found in any nuinbeis. In dealing with 
a bird ot this kind it must be borne in mind that they tue voiy 
restless, \(‘ry noisy, ami of such a sixe as to bo (piickly noticed: 
so that, if theie be a parrot in the vicinity, one will soon 
become ac<iuaintcd with tlie fact. As it will piobably keep 
Hying about, back and forth, on(‘ may easily fall into 
the error of supposing that there is a considerable number of 
parrots about; lint if one cun distinguish that particular one 
in any way, by a gap in one or both wings, or in the tail, one 
will, on watclniig closely, soon iliseover tho mistak<*. This fact 
I have proved myself. 

IniporUtnvv oj this spreiis As this particular species is 
peculiar to the island of St. Vincent, being wholly different fi*om 
all others ocomTing in tin* Wo'^t Indies, its extermination woulrl 



mean not only the losh of a valuable game bird to St. Vincent, 
but it would deprive the Wcht Judies ot one of their greatest 
ornithological curiofaitios, and America of one of its finest birds. 

JieasoiiH why loarvoin are cmily killed out There are two 
facts which make 13a 1 rots easy to kill out: first, they feed at 
different seasons on particular fruits, and can then be obtained 
with little diMculty by simply stationing oneself within gun¬ 
shot of a favourite feeding-tree: in the second pla(*e, they are 
very &ym43athetic birds, and if one in a iloek be ^\olUuled, often 
the others will stay by it until they are all killed. I have seen 
the disastrous results of this habit in South America. 

Extinct Pnrrota . To show that parrots arc vei'y liable to 
become extinct, particulaily species conliiied to islands, I will 
call to mind a few cases. In the West Indies, Martiiiiciue and 
Guadaloupe used to have, according to INF. Guyou, six species, 
none of which are now known. Jamaica nntiI fairly recent 
years had a very tine macaw. The handsoino Cuban macaw 
(Am tricolor)!^ practically extiuet, though by some said still to 
linger in certain of the swamps of Cuba. In the East Indies, 
the Philip Island parrot (iVi?.v/or prodifcttof) and its near ally 
the Norfolk Island parrot (Nesfon norfolcenHtH) have disappear¬ 
ed, together with a parrakeet (Pahroniis vwhhI) from Rodriguez. 
In North America, the Carolina parrakeet (Conuym cariolin* 
ensis) originally occuned from Indiana southward to the Gulf 
of Mexico. It is now confined to a few swamps on the gulf 
coast, where it is not at all common. 

Conclusion 1 think'the foregoing shows the advisability 
of affording strict protection to the St, Vincent parrot until such 
time as he can be considered at least fairly abundant. 

Penalty for killiny parrots In regard to the penalty 
attached to the infringement of the game laws, this fahould be 
made especially heavy in regard to the parrot, or the case might 
arise (analogous to what has happened in other places) in which 
a dead parrot might bring enough to cover the fiin^ and yet 
yield a profit. The present law of Benunda i)rovides a i)cnalty 
of £10 for killing a Long-tail or Tropic Bird IPliacllwn Jtaviros- 
trie), practically the only sea bird now bre(*(ling in Bermuda. 
The result is, of course, perfect immunity, and the species is 
abundant. It soonis to me that some such fine shoidd l)o imposed 
for the illegal killing of this parrot, wdiich is a more intercbting, 
as well as much moi*e beautiful, bird than this common and 
widely distributed sea-fowl.* 

C^OCOEICO. 

This bird appears to be well established, and is in no 
danger of extermination in the islands on which it occurs. As 


Accoiding to Mr. Hemy (Fehrutir> 22, 1001), * At tht* Zoological 

Gardens, London, there is a solitaiy St. Viu<*eiit pairot, and that was 
presented by the Earl of Balearros ho obtained lb direct horn St. Vincent. 
Xo specimen of this parrot exists at the Cronu\cll liojwl Museum, nor at 
MarbelUes, where the (*oIleetiou ot birds in j;cnci,U and t!»o method ol 
tootmting them atni considei-ed espcclallj good.' 

\Ve itud erst and that iveontly tlve specimens oi tins i arc paiiot were 
killed for a collector 1 [Ed, W.Lff.l 




so 


it iri iioi a niid is abundtuii in T()))a^o aud on tlio 

(‘cmlinoiit, il’ it slunild Ik‘ aecidriilally kilUnl out, a now lot 
oould b(‘ r(‘M(lily iinportcMl. ^riK‘r(» to bo no noechsity Lor 

legislation ofan^ kind as fai’ a.-< this bird is eoneeriied. 

ljik(‘ Lho pr(‘(*(‘ding, tliin is not a West Indian biid. It 
would b(* best, I think, <.oh‘a\e its I'ab^ iu the hands of those 
111)011 \\lios(* (‘stales it oe<‘ui>, as, if it \U‘rt‘killed out, it could 
bo easily re-introduced. 

I'liOTKi’TfOJN OK SKA IliaDS. 

/)a}i{/rr(tj hill in fj on bnvvdinff uronndn : hi regard to the 
sea birds ol* lliis (-olony, th(*y are not the subject of niiproeiable 
l)(‘rsoculi<)n at any tim(‘, and th(‘y are fairly abundant. Ho 
long as their breeding gi'ounds ar<‘ undiHLurb(‘d, the few usually 
kilU'd away from them slioidd make no dilTereii(*e in their 
ei‘onomy. Whol(‘hal<‘ (h'struetion of i;li(‘ir eggs and young, 
howev(‘r, would soon (‘ith<‘r kill out- the birds, or drive them 
away. I will (‘ite a lew cas(‘s in support of (his. 

IjondllJ (wlinvl : In the ('arly days of Bermuda, the 

peojilo were mor<* or h'.-.s (U‘|)eu<lant oil a (*ertaiii sea-fowl 
known to th(‘m as tin* *(*abous(‘.' Tliis bird was closely r(‘Iate<l 
to, if not id<Mitieal with, the Diablotiiu (Pn/fimtH (unUtboni), It 
was killed by hiindriMls on tin* islands on which it bred, with 
the result tiiat it soon disappeared. Anotlua* \V(‘st Indian bird, 
closely relati'd to lh(‘ ‘eabouHs’ has Ix'on killed out of several 
of the islands. I r<‘f('r, of course, to the Burrow'iiig Petrel 
{Aci^hrlaia haHitala) know’ii in some of the islands as the 
‘diablotin.' Owing to (^mstaiit persecution, the seabirds 
br<*e(ling on tlu* coast of New' England beeanio alarmingly 
reduced in nunibtu's, some specie's, in fact, almost, if not (piite, 
dihaiijiearing. Of late' years, li()W'ev(‘r, they have been strictly 
prote<*t<‘d, a w^•^r(l(*n ladiig slalioni‘d in the more iinpoitaut 
colonies, wdtli tlie n'sult that (hey are now sliowing a dolluite 
iner(»ase. I i^ivt' tlu'si' instan(*('s, not because of any immediate 
daiig<‘i'to tlie s(*arfowl herts but simply to show wliat might 
haiipen if, when sm-ioiL-. r<‘duetion in numbers were imminent, 
the niattei' wvro not at oiu*e taken up. 

TIIK (’IIK’KKN HAWK. 

T1h‘ common Oliiekeii Hawd< (linlvo lalminim) proves, on 
investigation, to b(», pi'rhaps, as miieli of a benefit to 
the agrieulturist as it is a pest to tlie j)oultry raiser, 
since it subsists very largely on the mole cricket, some- 
times as many as twenty or more IxMiig disposed 
of at one meal. Jt Is not at all rare to Ibid an insectivorous 
diet among the smaller hawks ; as exani])l(‘s, I may mention the 
Florida representative' of tlie West Indian KilMiawk {Fulvo 
carihlmcdruin), which is known to exist mainly on grass-Jioppers, 
and tlie Margarita Kili-kili whieli, ae<*or(ling to Captain 
Jiobinson, livt's upon the* same iiests. It api)oars, therefore, 
that if it be considered unwise to jiroteet this bird, at least no 
bounties or rewards should bo olTered to aid iu its deslruetioa. 



84 


PROTMOTION OF THB SMALL BIRDS. 

Tho .Spirit of the (‘xistiug Jaw aJfords sniiaJ)Ie protection 
for tho small birds. Jn a law relating to birds of this class I am 
of the opinion that it is wise to make as few exceptions as 
])Os&ible, and if any be made, that <he.v bo of really injiirions 
and niauifostly undesiiable species, and such as are well known 
to everyone, so that there can be no confusion ; otln'rwise it will 
defeat the aim of tho law in regaid to bpecnes having a more 
or less close resemblance to those left improtected. This is 
the case to-day in many of the American States, whore certain 
definite birds (such as the English sparrow) are unprotected, 
and advantage is taken by small boys with air guns to kill 
any of a dozen or so species of the smaller and duller birds, 
wbicli will pass as sinirrows if they happen to encounter 
a police constable of average intellect in their wanderings. 
Thus in St. Vincent if the Grass bird were unprotected, the 
Blue Head (ItJuphonia JhiviJVonH)^ lieu Hod Breast (£o.> 
noctifi) and Lady bird (T/m) calidrw) might suffer; if the 
Bei{nmS\veet (QiiiHcalus Itmiinotius), it might be injurious to 
the Tick bird ((^rotophaga ani). etc. 

nOOKH ON ORNITIIOLOGV. 

I have ai)pended a list of such books and articles aa would 
be of value to anyone interested in native birds. The list 
includen references to the literature on the birds of the Wind¬ 
ward Islands, and is not confined exclusively to that of 
St. Vincent The most useful books are perhaps Cory’s ‘Birds of 
the West Indies', and Ridgeway's ‘Birds of North and Middle 
America’. The former, while giving minute description'- of the 
native birds, only imnitions by the scientific name such North 
American species as regulaily or occasionally visit this island. 
Thus, for th<‘se it would ho\e to be used in connexion with 
some standard American work, such as Ohapman\s ‘Birds of 
Eastern North Aimnica.’ There are no local names given for 
the Wo-it Indian birds, but this will not bo found to present 
any difficmlty, if it bt^ used in connexion with this list. 
Ridgeway’s book contains detailed and minute aceonnis of all 
the birds occurring in the West Indies, and is a moat valuable 
book of reference, in fact, lh<‘best on the subject up to date. 

The works mentioned may be obtained through the larger 
dealers in scientific books, such as Dulau & Co., London ; JUst 
and Kranko, Berlin, oi* Osw^ald Wiegel, Ijcipzig, -who often 
have them on hand, either as separates, or in imrt of the 
volumes in wdiieh they oc<*ui*. As practically all are out of 
print, there is no other way of getting hold of thorn. 

rNTttODUCTION OF FORKIGN BIRDS, 

One point I should like to bring up. It has been proved 
to be bad policy to introduce foreign birds or mammals into 
a country, except in the case of such aa can be readily killed 
out if occasion requires it: that is, largo herbivorous mammals, 
or game birds. Introduced species are liable to take on certain 
habits which render them obnoxious, however beneficial they 
may have been in their own country, and which it may he 
'wholly impossible to foretell. To show to what an extent 



ehango of hnbit imiy I will mention the ease of (li<‘N<*\\ 
Zeahuid Kea, a large pairot, whieh oiiginally on \eg(‘(al)le 
provlucis. Some time after the impoilalion ol sIhh*i> i*'to (he 
couniry, the Kea develop<Kl a piopensity foi (*a(ing theii 
kidneys, and has pio\ed to he a s<nMous p(»s| m (*onse<in(‘u<*e. 
This halnt must lx* wholly of reeent oiigin, foi hetoielhe 
discovery of the islaml, NVw Zeahiml f)oss(*ss.(Ml no naihe 
mammals >vJia(ever, This is, of coin se, an (*\tiem<* ease, and I 
only cite it to slum how som<*times a bird's liahit will wholly 
change iindei* new conditions. 

In their own country, tlie animals and birds aie ketsi in 
check by their natural enemiob, parasites and diseases. If, then, 
wo bring them into a new pla<*(*, w(* aie lja])le to Iin<l out that 
the results are not wliat was (‘xpeetcxi, while at the same time 
they may in(‘rease beyond our eontroi. Of (ourse, on the otliei 
hand, many, ii not most, introdueed species die ont, being 
unable to meet the new eonditions of life foiet‘d upon them. 

As a few^ tangible bits of e\ ideneo ai<* w'oith luoio than 
whole pages of theory, I wdll give a f(*w (*ases in snppoit of 
the foregoing. 

The Bui*opean House Spat row (Pasnrr lias Ix*cmi 

introduced into North America, Australia, New Zealand, 
Argentina, Mauritius, (Comoro Islands, New Caledonia, Hawaii, 
Chatham Island, I89J1)> Bermuda, the Bahamas and Cuba, 
in practically all of which places it takt^s its place among the 
pests. In fact, it is by sojine considered in N(w\ Zealand to lie 
second only to the rabbit. (RepoN, w Zoafand Drpavfment 
of Agvwidtun*^ 1897.) 

The Starling (SturnnH vidf/arin) w'ould aiipear to be rather 
au aid to agriculture than otherwise; for Mr. John Cilmorn 
has shown (Traoff, Highland and Agviculiural Sochdj/^ Scotland, 
1896) that its food consists in Kngland of 7.5 j)er cent. inse(*ts, 20 
per cent, grain (mainly wasti'). ami 5 per cent, miscellaneous food. 
After its introduction into New Zealand, however, it ado])ted 
largely a fruit diet, and has therefore h(*como a grc*at nuisance. 
(P}*orfMc^r«’ (fazeife, Western Australia, January 1898.) In 
Tasmania also it feeds largely on small fruit, cherries, and 
wheat. (Af/ricidiural (laudh, Tasmania, Novemlxu* 1897, and 
January 1898.) 

The Niina (AnddollwrvH frMin), au Indian bird, homething 
like llio Becpiia Hw<‘i*t (Qnimthis litminoHa^)^ has lu^on 
introduced into Maiuitius (Jetden, ‘Birds of India,' 180.3), 
Andamans, Hawaii, New Zealaml, and Australia. Itisprovc<l 
(Pinftch, Ihia, 1880) to drive away pigeons and fowls, and is said 
to destroy their eggs and nests. 

1 may also mention the ease of the Sk.ylark (Alaitda 
arvenais), the Hroeii Linnet {LlgurinuH c/dor/s), and the Black¬ 
bird (TVrdEio? mern/o), which, although universally considered 
beneficial in Englami. have proved (lulte the reverse in Ne a v 
Zealand. 

1 think the foregoing tendh to show the advisability of 
etting the native faunas of these lalauds alone; for no one can 
properly judge of the effects of a new bird or mammal on 
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them, or on the aKi'K‘iiUural iiulusiry. until it is iiitrodiiml, 
and thou it is loo late. 

It ftocMUs, then, that it wouhl he n\<‘ 1I to in<i'odu(*e inlo tlu' 
Game fjaws a elans(‘ pioliibHiin? lla^ importation or(‘\oti<* birds 
oi* niaimnals, or at least r<Mjiiirimr urittcai «^tat<Mn(‘nts rioin 
soino aeknoAvl(Mlg(‘d antliority on th<‘ sub,je<*t that tli(‘> omdd 
not boeoine obnoxious. W(‘slern Au'-tralia (./o/o*. lUivutu 
A{jv\wlti(r(i}^ I)ee<aub(M‘It), lSt)rj)and tin United iStat<“' have 
already taken tlie initiativ<Mn la\Ns ol* this kind, w (^ape 
Golony lias fjfono as far as to exelmle rabliits, and i*e<pii‘(‘ 
tliat those ke])t in captivity be eloHd.s ^uaF'(i(‘(i, 

LIST OF TllF BIIIDS OF ST. VlNtd^lNT. 

1. JMehula GYMNOPTiiAhMA. Vaiu Bird. Yello\v-ey('d (trit^ve. 

iiiclies. Dull olive brow n, lij^hter below": naked skin, 
aboiit eye yellow", 

2. MBiUThA NICOMUOSTHIS. (irieW'e. 
t) inelieH. Brown, liKhter below". 

3. Myiaokstos sihilank. Sourrien'o liird. 

7J indiefl. N<‘arly blaek : underparts gray, throat and belly 
orange rufoua. White markings on inner nibs of tail and wing 
feathers. 

4. Maugarops montanus. Spotted (hM(‘V(‘. 

Oj inehoH. Browui, belly white. Dull w'hite markings on 
wings, tail feathers tipped W"it1i w"hi<o, and wdiite edgings to 
breast featli(n*s. 

5. Mimth ciTf-iVLTS. Mocking Bird. 

inches. Gi*ay, wdiite below. Tips of tail featliers and 
markings on wrings, wdiito. 

0. Turyothorus MirsK’t'S, Wall Bird. Wrem. 

5 iuehes. Rusty browm, narrow" blaek lim's a<*ross w ing ami 
tail feathers. White below*. 

7. Cartiiaropbga nihnom. Lessm* SonlVituH* Bhd. 

i)[ inches. Hac‘k and band across bre^ast, bla<*k. Girele 
about eye, tliroat, and b(‘lly, wdiite. 

8. Skiituus Auno(*APTLLUs. Oven Bird (U.S.). 

inehes, Olive green, lighicu* b(dow\ Gentra of erowm, 
dull orange, wdtli a blaek lino on (^aeli si<h\ 

9. Skiurus NABVixrs. Water Thrush (U.S.). 

5 inches. Browni above, mulerparts and line ovin’eyc', wdiite, 

10. Certuiola SAC’caTARiNA. Mistlot()<‘-bird. 

4 inches. Dark-slaty above, underparts and lower ba<*k 
bright yellow ; W"hito line over eye, and wdiite patcdi on wdng. 

11. Oerthiola atrata. St. Vincent Bhu-kbird. 

4 inches. Black. 

12. Progne noMiNJC’ENSis. West Indian Martin. 

7 inches. Steel blue; middle of breast and belly, wliito. 

13. Petrochelidon fulva. Bavo Sw'allow. 

4^ inches. Back and to]) of head bluisli blat*k. Forehead 
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nnd lower baok, tlnrk rufous blow n. Fndorparts light brownish 
and while. 

11. ViUKO i AMDRis. Lady Birtl. 

5 / inolu^s. Olive green, lightor below : top of head grayish. 
Dark stripe through eye, and light stripe over it. 

15. BirpiioNiA i<’LAV'iPRONs. Blue Hoad. 

4 inehes. BrigJit green, lighter and duller below. Top of 
head bright bhus I'orohead orange. 

16. rALLLsTK \"mh 8I(H)L0R. Golfleii Tuuager. 

6 inches. Briglit red-gold, appearing yellows red, or green 
in dilTerent lights. To}) of head chestnut; wings and tail 
dark grecni. 

Female* Same, but back greon, and top of head pale 
chestnut. 

17. liOXioiLiA NO(’Tis Rod throat. SpalTow^ 

L] inches. ma<*k : tliroat and line over eye chestnut. 
Female* Dull brown above, gray below. 

18. Tiaris ni( oiiOR. Grass Bird. 

4 ineliOH. Olive greon ; breast, throat, and forehead black. 
Female, 01iv'<‘ green, lighten* below. 
id: Qinst^VLUh nuMiNOHUs. Becpiia Sw^eet. 
lOJ inches. Black. Female, grayish. 

20. Elainha MAHTiNrcA. Topknot. Flycatcher. 

OJ inches. Browmish olive ; throat and breast grayish ; 
belly yellow, dirty white In middle lino. 

21. Myiarohuh onwiii. Loggerhead. 

7 j inches. Brown above, upper breast gray ; lower breast 
and belly, suliihur yellow^ 

22. Tyhannus ROSTRATHsi. Plpiri, 

0 inches. Gray, white l)olow; wings and tail dark brown, 

23. CuAWTHRA imAC’HYURA. Oliimnoy Swdft SwalloAv. 

i\ inches. Very <lark-brown; tail and lower back gray. 
Never ])erch<>>s on branches of trees or wires ; roosts in hollow 
trees or chhuneys. 

24. Eulampih .JUoiJLAiiiH. R(kI Throated Humming Birch 

4^ inelios. Black ; wings and tail groon ; tliroat and breast 
metallic rod, known l)y its largi* sr/:o. 

25. Euiampis iioix)SWRiA(’jraus. Kmorald Throated Humming 

Bird. 

4} inch os. Oroen, brightest on throat ; blue patch on lower 
breast. 

26. Bhllona c^HirtTATA. Crested Humming Bird. 

2f inches. Dnll-groon above, brown below ; head with 
pointed metallic green crest, Female dull green, gray below; 
no crest, 

27. OuoToimAGA ANi. Tick Bird. 

12^ inches, Blacjc beak very much archedi 
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28. (W’vzus MINOR, Ouekoo-manioc. 

12 iiiohos. Gray aboxe, bu<T bolow : whitr lijis to tail 
featheis. 

20. Ckrylk AU YON. Khigfishei. 

0 Bluo-gmy abovo, spiM-klt'd with white 

l)elow% with blue band across bu^asl, bead willi larj;e crest. 

Female with additional baud on breast and sid<*s. (diestunt* 

30. Aaiazona <»uiij)1N(»i. St. Vincent Parrot 

19 inches. Yellow-brown abo\e, reddish blown bellow'; 
head blue; forehead white; wdde band of yellow and ornugo on 
wing. Tail orange at base, yellow at tip, wMth wdde band of 
blue across middle. 

31. Strix NiORKsi KNK Owd. Juinl)io Bird. 

12 inches. Mottled brown, facereddi*-!!, bnlTy l)eneath, w ith 
small round blaek s]>otb. Tail banded light and dark brow'nish. 
Ends of face featlierh (ndT) daik red-browoi. Iris chocolate; 
bill white. 

32. Butbo latirstmuh. Chicken Hawk Broad-wingi'd Hawk 

(U. SO. 

14 inches. Mottled brown above, light brown below, with 
dark markings on breast. 

33. Urubitinoa anturac’INA. Black Haw'k. 

24 inches. Slaty black, tail banded with wdiite. 

31. FaLCO PBRIGRINUh ANATOM. Duck 11aW'k. 

19 inches. Slaty gray above, dirty wdiite below, with 
brown markings on bi*ea«t. A powerful haw'k, of great quick¬ 
ness and velocity on the wing. Soon about cliffs. 

35. CoLUMBA c^ORRNHiB. Ramier. 

18J inches. Slaty gray, licad roddisli-brown. 

36. Zbnaida ZBNAiDA. Mountain Dove, 

10 inches. Brown above, lighter purplbh biow'u below. 
Blue streak below ear. Feel red. 

37. Zbnaida martinioana. Seaside Dove. 

10 inches. Brown above, dull bluish-wdiitt^ below', Lower 
back cheHtuut. Dark-bluo line on clieok. 

88. CoLUMBIOALLINA pahhmuina. (h’ouud l)o\(‘, 

6J inches. Dull-brown ; spots of nietallic purple on wdngs. 

39. Obtalda ruficauda. Cocorico. Chachalaea (aiexico and 

Unhed Siaies). (luacharaea (Venezuela). Quan. 

24 inches. Olive-brown, head grayish. 

40. ErrpsYCHORTYX sonninii. Quail, 

7J inches. Above, mottled reddish-brown, buff, and black ; 
tail slaty ; breast, mottled grayish; rest of undorparts, chestnut 
brown. Pace white : crest and throat buff browm. 

41 Ardka iiBRODiAS. Gray Gauldiiig. Great Blue Heron 
(United States). 

Mainly slaty gray, lighter below and streaked with white ; 
readily known by its great size. 
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12. Ahoka (‘ANDiiMssiM Lai'K^ Wliito (liuiMinM. 

VVhit<‘: Kii(»wn by hs lar^o size. 
l?i. Ahdka <^\Kitnj^A. 151iie ibialdin^. I/iltle I^lne Ileroa 
(Ibiilod Stales) While (hiuldiiiK. 
leather siimll, slaty blue, lu^ek eeddisli, yoiinu whit<‘. 

14. Butokidwh viHK‘-;(a<)Ns. (taiddini*. (b‘(‘en IVitleru ((biited 

St a les). 

Small, grayish gi*(‘(»n, iie<*k reddish, with white stripe dowii 
front. 

15, PoKZANA (^vnoraNA. Sora Bail. 

Size of <|uail. Olive brown above, streaktal with bulT and 
greeniHli, (iray below: faee blaek. Livt^s among mangrove 
roots and about hranehes, 

10. (4AnniNULA (lAUWATA. Bed si‘al C'oot. Water Fowl. Florida 
(JaUimde (V. S.). 

17. loNOHNis MA^iTINl(^v, J^urple (iallinuh^ 

Larger than pre<‘eding ; green and dull purple, seal, white. 
Rar(‘. 

48. Fulk’A AMWUKWNA. Whit(‘seal Oool. ('t»ot (U. S.), 

Larg(*r than tw’o pr<‘(a‘<llng; dull gra> ; wdiite patch under 

tail. 

4U. Anasuosciias. Mallard (I’.S. and England). 

Large Duek ((inmada). I^arge. liighl bi*ow'nish-gray, 
head bright green ; br(‘aHt ehestnut, white collar about iieek ; 
belly dirty wdiitis A f<wv feathers just al)ove tail curled up, 
and forwards. 

Feinalv. Vellow'-brown. streaked with lighter. 

50. QuKU(pT|H;Ni)nj.A Disoons. IBue-wdnged Teal. 

Distinguished by small siz(‘ and by ha ving .small featherb 

on w'ing blue. 

51. FiiKCiATA A<)irir.A. Maii-o’-w^ar Bird. Frigate Bird. 

Knowui by very large* size, <leeply fork(*d tail, and long 

narrow' wings. ('olour, glossy blaek, young W'ith white on 
br(*ast.. 

52. Bwm«(‘ANUH Ki’scuH. Brow'u B<*liean, 

^^Ty large and heavy. Long beak, with poneh ht^nealli it 
Jb'own. 

5^. Sirj.A suuA. lioohy, 

Large, hut eonsidernbly smaller than preceding. Brown 
above, breast gray. liower breast and belly wdiite. Bill 
yellow. 

51. Sola eiscATon. White Booby. 

Sajue size preeeding. White, >vitli outer large feathers 
of wing, and most of small feathers dark grey, 

55. PnAKTHON AKTHMRKUS. Lotigdail Tro])ic Bird (Ck S.). 

Size of Chicken Hawk. Whit e, black markings on wings. 
Middle tail feathers very long, Including these, the bird 
measures about 80 inches. 
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50. Lahus atricblia. Laughing Gnil. Black-headed Gull. 

Somewhat laeger tlian peoewlLug. Light gray above, 
white belon. Head dai k gray. 

57. Stbuna maxima. Iloyal Tern. 

Larger than Tropic Bird. Tail deeply forked. Gray 
above, wliite below. Top of head black, with slight er(*st. 

58. Htmuna anohtiiaktiw. Bridled Tern. 

Top of head black. Back tlark gray, lightt*r toward neck. 
White below. Porehc'ad and tine over eye* white. Tail forked. 
Smaller than the Royal Ten. 

59. Stbrna T’n.iGiNO.sA. Sooty Torn. Hurricane Bird. 

Size and general apia'aranee of preceding, hut uiiiforni 
dark brown above, not lighter toward neck. White below, 
tail forked. 

00. Sterna DOtroAiJii. Roseate Tern. 

Small. Light gray above, white, with a tinge of pink 
below. Top of breast blaek. T^il very deeply forke<l. 

01. Angus STOiJDTTH. Noddy. Mwen. 

Size of Roseate Tern. Brown. Top of head light gray. 
Tail not forked. 

02. OCBANITRS OCEANIC'DS. Wilson’s Petrel. 

Size of West Indian Martin (No. 12). Blaek, lower bnek 
white. 

08. PuFFiNUR AunuBONi. Diablotiii. 

Somewhat smaller than Tropic Bird (No. 55). Dark brown 
above, white below. Skims about near surface of water: nests 
in holes. 

SHORE RIKUK. 

64. Cjiabadrius domink'um. Golden Plover. 

05. StjUATAROLA HBiiVBTiOA. Blaek-billcd Plover. White- 
tailed Plover. Loggerhead. 

60. j'^oiAiiiTis SBMirALMATA. Ring-Ncck Plover. 

67. Arbnaria interpreh. Turnstone (U.S. and Kngland). 

Calico Bird. Rock Plover. Sandy Plover. 

68. IIiNiANTOPUS MBXiOANUS. Black Neck Stilt. 

69. GAXLINAOO IIKLIOATA. Suipo. 

70. Macrorhamphus hoolopacbus. Dowitchu. Duekleg. 

Dock Bill (Barbarlos). 

71. Micbopalama himantopub. Stilt Sandpiper. Cue (Barba¬ 

dos). 

72. Erbunbtes PUSiUTiUB. Semipalmated Sandpiper. Small 

Sandpiper (Grenada). Grass Nit (Barbados). 

78. Trinoa minutilIjA. Least Sandpiper. Cockroach Nit (Bar¬ 
bados). 

74. Tbinoa maoulata. Pectoral Sandpiper. October Chirps 
(Barbados). Grass Bird (Grenada). 
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75, TinN(»A Fns( K^oiJ i'-4. R(»<] nockod Saiulpiijor. Groy Nit 

(liarbadci-^). 

7(). Gvliduis AiiKNAiuv. KSau(l(M'linjj:, Sandy 8ni|)a (Barba¬ 
dos). 

77. S^ MiaiMMi \ smmmmlmata. Wilhd. W hito-tailod Ourlow 

(Harl)ados). 

78. Totvnos MK,L\NonMtri irs, (iircalor V(‘ll(»\\ Pika ((bv- 

nada and ikirbatlos). 

70. Tot VNUs iHiW n‘Ks. Ijc'sm'i* >(‘llo\v Ij(»gs. Loin^logs (l>ai*i)a- 
dos). 

SO. Totanus M)iaTAnius. S(»liiaiy Sandiiipor, Bla(*k-l)a(*k (Bar- 
i)ados). 

81, Acirns M\(ariiAaios. Spoliad Saiulpipor. Nil. SpoLtod Wag 

(Barbados). 

82. lUiiTitAMi V L<)N<|I(’AUI)\. Uplaiul JMovor. Gottou-tivo 

IMovor (Barlmdos). 

8*‘k Numknon irtTiKoNictTH. IFudsoaian (hirlcMV. Largo Onrlow. 
Grookbill Giirl(*\N. 

81. Numknios aoiirjAlAs, (^urlow. GliiGoringCurlou'’(Barbados). 

iummmum. 

SI. Vnifeat. 

!ja>M’onotN (<oo. M. *('alaloga<' of IIk^ Birds of SL Vincont/ 
from (*oll(‘(*tions niad<‘ by Mr. Krod A. ()b<a‘, under the 
diroelions of (he Smithsonian Institution, with his notes 
thereto. {PrownllngH oflhv U. Naimml Vol. I, 

p. 2T2, 1878.) 

Lister, (J. K. ‘Field Not(‘s on (lu' Birds of St. Vineent, West 
Indies.’ (//><« for 1880, p. 381.) 

St. Lucia. 

Allen,.!, A. ‘ List of (he Minis ol the Island of Santa Ijueia, 
W<*st hu\\c^.'^(Sulf<tiu Nut tall Ornithofofjival Club, 
Vol. V, p. 103, 1880.) 

Selat(M‘, P. I^. ‘On (In* Birds of (he Island of Saida Lueia, 
W(‘st Iiidi(‘'-.’ (Pruiucdiugf^ o/ the yAmtouival Society for 
1870, p. 13.) 


(iccuatla* 

Lawrenee, (i(*o. M, ‘(^Ualogne of tln^ Birds of (b*ona(la,’ from 
a eolle(dion made by Mr. Fred A. Ober for tln^ Smithsonian 
Institution, ineluding others s(‘en by him but not obtained, 
- (PcoccctliuijHof the (L S. Naiionat MuHCUUif Vol. 1, j), 205.) 

Wells, John Grant ‘ A List of the Bird« of Grenada.’ 

Grenada 1880. 

——‘ List of the Biids of Grenada.’- (Gre>?ad« IfandbooL, 

1001 .) 

—‘ List of the Hir(l«i of (Jarrineon.’—(G/*^?nada Handbook, 

1001 .) 
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AVt‘llsJ. (i. and Lawit^im (iIim)* N. ‘A List of tho Hinlb of 
Gi^Miada/ (Prove<*(1hi(fH uf Ihi (\ S, yafional IX, 

]>, ( 100 , \Hm ) 


Weni /adaw. 

(3ory, ('has. H.—‘ A last of the Bii*(ls of the West In(li<‘s.’ 
Bohtoa. 15185 ; re\ i^etl edition 1880. 

-‘ Tli<‘Hiuls of the West liulie-.: ineliidiui? all speeies 

known to oeeiir in the Bahama Islainls, the Oroaler 
Antilles and the Lessoi* Antilles, exeepliuff the Islands of 
Tobago and Ti*iiiiciad.’ (Contains a fairly eoiuplete 
bibliograpliy up to 1880.) 

Boston, 1880. 

(IVe\ions]y appeared as a seiial in The AaA*, Nc‘n York, 1880- 
1888.) 

Bridgway Robert-‘The Bir<ls of North and Middle Ameriea.’ 
(Includes the West Indies.)—now in (‘ourse of publication, 
Vols. r and II being already out (Ihdlfthi P. Si, 
iVa/ion«/ Musnon, WdHhmgionJ) 


ST. VINCENT. 

ORUINANCE NO. 11 OP 1901. 

An Ordinance for the protection of certain Birdaand Fishen. 

Be it enacted by the Governor with the advice and consent 
of the Legislative Council of St. Vincent, as follows: — 


1. This Ordinance may be cited as ‘ the Birds title 
and Fish Protection Ordinance, 1001.’ 

Oitenoes against 2. Any ])erson w ho kills wounds or takes any 
na V nance. pi 

th(» lirsl schedule to this Ordinance, or who has 
in liifii possession any su(*h bird killed, wounded or 
taken, or any ])art thereof or the eggs or nest of 
ajiy such bii'd taken after the pas^jiug of thin 
Ordinance shall be guilty of an olTon<*c against 
this Ordinaiu*e. 

birds mastersThere shall be a close season for each of 
and turLle. birds, onumeratod in the second schc<lulo to 

this Ordinance and for oysters and turtle. Such 
season shall, until another is appointed in lieu 
thereof in tlie manner hereinafter provided, be 
for birds, from March 1 to July 81, and for 
oysters and turtle from May 1 to August 81. 
P^wnded that the Governor may from time to 
time by notice in the Gazette appoint some other 
period or periods in lieu of the periods fixed as 
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aforesaid : and after any “inch aiipoinlmont the 
period so appointed shall be ihe (dose s(‘aM)ii for 
the piirpos<‘s of this Ordinanee. 

1. Tlie (iiov(M nor nia,> fioin tune lo time liy tro\oinor may 
n(»ti<*e in the (UtulU d(‘elai(‘ (liat as to an> of the provisions of 
birds, (^iinineraied in lln^ second scln^dnhs tln^pio /nd. spptjon not 
visions of ih<' thiid si‘(*tion ‘-hall (*(*ase to ap])ly 
and may fiom lime to time var> oi eanced any 
sn(*h alteration : and tli<n(mpon (he provisions of and. schedule, 
the said section shall mise to apply or shall 
again apply (as tin* ease may lie) witJi sneh varia¬ 
tions as by the Deelaration may be provided: 
and the (Governor, may also b\ notice as afoiesaid 
declare as to any bird not enumerated in the said 
sehedule that it shall from the date of the notice Governor may 
be deemed lo be inelnded in the said schedule for 
such close season as may be named in tlie notice mw^heduleto^ 
aws applicviblo lo it and may from time to time alter be doomed to be 
or amend tlu^ noti<*e in tlie saim* way as if the'*”*^“^*^'* 
biid had been (dnimeralt^d in tin* stdualiile and 
theroni)on tlK‘ bird sludl to all intents and piu*- 
poses be dteuu'd tob<‘ imduded in the h(‘hodnl(‘ for 
the clo«c season assigned to it in the said noliet*. 

5, Ex(*ei)t as hei (‘inafttn mentioned any per- Killing 6cc. of 
son wlio shall kill. >\onnd or (aketuiy of the birds duiio^ 
minmorated in th(‘ s(»c(>nd schedule to tliis close season, 
Ordinaneeor any oystt or (ui tie dui Ing t h(» close 
season for the same, or shall take the eggs or nest ^ "**“^<* 

of any sueh bird, dining the said s<»asou or shall 
have in his possession any Mieh bird killed, 
wounded or tak<m or any <‘gg^ or nest taktm 
ah aforesaid or shall hav<' in his pos-si^ssion any 
turtle or o>st(‘r diu'ing th<- (’lose sc^asou for 
the same shall he guilty of an olTenct3 against thib 
Ordinances 

Ik An> pel son N> ho shall lake or de-’^tioy any Absolute 
turtles or turtle <‘ggs on land, or shall haie in his ju^iof 
p()hs<ssion any such turtle or turh» <‘ggs taken as and iiulle eggs, 
aforesaid, shall be guilt> of an ollVnce* against 
this Ordinance. 

7. \Vh<M<* any p<d*son shall ha\eiu his poises- Onus oi prool in 
hion any biid, or an> part of a bird,or llnu^gg*- ol 
any bird sjieeilii'd in th<‘ lirsi schedule to this 
Ordinance* or any turth* oi turtle <*ggs, or shall 
in any y<*ar aft<*r the third day of tlu* commence¬ 
ment and before the (Mid of the dost* siMison for 
any bird (Miumerat<*d in the s<H*ond M'lHMliile to 
this ()rdinaii<*<‘ or for tiirth* or oysters have in his 
possi'sHion any sueli bird, turtle or oysters or the 
eggs of any bird as aforesaid or any ]mrt thereof 
or sliall in any y<*ar, after th(‘ lliird day after 
the <*ominenct‘mont and before the cud of the 
eh^se season for turthi (expose any Inrtlo fur sale, 
it shall be on him to shon in answer to any charge 
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made agahibl/ him undoi this Ordinanco, that tho 
l>ir(i (boiug one of (hoso (‘imnioifUod in th(» ni*st/ 
K'hediilc) was killod, N>()uml('(l op takoii op lhat» 
tlio tiirllo oggs taktMi hofoM' tho pas'^iiig of 

thi^ Oidinaupo, op ont of 1 li(‘(\»lony, op dial 
bii'd (boing oaoof di</s<‘ (*iniin(M*at(‘d in s(*<*ond 
heliedulo) op tln^ (upllt‘ o»* o>stops ^^as op \sopo 
kill(‘<h ^^oundod or takon out of tho CJolony op 
bofore lli(M*ontmon(*om(‘nl of (h(M*Ioso soason in 
Mliicli ho has tlio biid or lurtlo op oysLoPs in Jjis 
possossion. 

Offence to 8. Any popsoji wlio shall (ak(‘, kill, s(dl oi* 

oUe&sUia\i20M^^ pupeluibo a tuptio of h^ss weight tlian twenty 
weight. ’ pounds shall be guilty of an ollVnoc' against this 

Opdi nance. 

Mode of dealing 9. Wlnno any poison is found oHonding 

^ouDc/ofl^udinc;, tills Op(linan<*o it shall bo lawd'ul fop any 

’ othep })OPson to l•o(luip(‘ him to gi\i' his iianu*, 
des(*piption and plaoo of abode ; and if he does not 
truly give his nanus dosopiiition and plaoi' of 
aboilo, ho shall b(* guilty of an oUVnoo against 
this Opdinauoo, and shall in addition to any otlu*p 
pmialty to w hioh ho is liahio undor this Opdiuaneo, 
iuom* a penalty not exeoetling livo pounds. 

Offences against 10. (1) Mvcpy pinson guilty of an olTon<‘<* 
punishaWeon the provisions of this ()pdinant*o shall 

sunimai’y on oouvietum bofore a magNtPato he liable to 
conviction. a pcMialty not exceeding live pounds and in dcdanl t 
to iniprisoumont wdth op witliout hard laboup foi* 
any term not exooeding three months. 

(2) All proceeding-) for tlu^ r(‘covery of 
penalties shall suhjeot to tlie pro\ i-iions of tdiis 
Ordinance be according to any Law' for lli(» time 
being in Force r<*spectiiig the pro(*(‘dure bidon* 
justioo-i or magistrates. 

Half of penally IL Half of any fine imposed uiuha* this 
logotolnformev. Oi-Hinance shall go to the informer. 


Where offencce 
may be heard. 


12. Any otTon(*c against this Ordinaiua* may 
bo iMiquii'od of, heard and (Udoriniiied in any VolWe 
District. 


Forfeiture of 18 . Any bird, llsh, oyster, turtle, or turthi 

which thereof in respc^ct of wliieh 

a conviction a eouvietioii takes idace under this Ordimiuee 

takes place. shall bo tbrfeited to llis Majesty. 


Governor may 
authorize killing 
of birds for 
bcienlific pur* 
poses. 


14. Notwithstanding anything in this Ordi¬ 
nance, the Governor in Council may by WTiting 
under his hand for such time and subject to siicli 
conditions as ho thinks lit authorize any person 
for sciontilic purposes to kill or take any bird 
enumerated hi either of the schedules to this 


Ordinance or the eggs or nest of any such bird. 
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13. In any prooooding uticlor this Ordinance 
the dofondant may tendov himself, mid be as^viinel^^^' 
examined as a witness in his own Ixihalf, in the 
same way, and subject to the same nilos as any 
other person. 


FIRST SUIIEDULK. 

Local and otiikr namkh. 

Cuckoo - -Man 10(5—Rain Hird 
Flycatcher 
Gaulding (irey 
(hixildiii^—Large Blue 
(laulding -Small Blue 
(iaulding —Small (rreen 
Gaulding Whitii 

Humming Bird, Oresicr- Doctor Bird 
„ „ (ilrecn Throated 

„ M Ruby Throated 

House wr<‘n 
King Fisher 

Mihtlc'toe JHi'd —Yellow Brc'ast 

Mocking Bird 

Molasses Bird 

Pipperlc Orested 

I^ipperi(*—Hawk B(»at(‘r 

Redbreast 

Redstart 

Soufri(‘re Bird 

Tick Bird 

Tromblour. 

SE(X)NI) HCIIKDITLK. 

IX)( Ali AND OTUKU NAMRs. 

Wild IMgoon or Ranrun* 

Mountain l)ov<» or Tourteridlt* 

(irounil Dove or Ortolan 

Every othtn* species of Wild Pigeon or Dove 

Parrot 

Quail. 
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THE NAUDBT PATENT PROCESS FOR 
EXTRACTING AND PTJRIPYING CANE 
JUICE. 

In I'orvNnrdint* tho i'ollow int» iioit^s on n lu‘^^ |)roi»(‘Sh of 
sugar evtaetioii. Mr. l^obcif n.u*\ry, M I. ]\Iot*h K^-nriin-^ to 
tho Imi)<M‘ial Connni'^sionri o( \an<*nllino as follows: 

^1 horow illi riK'loso you a -^kololi of anew pio<‘<‘ss wlnoh 

have* tosleel in Ma<ii*ira* wli(*iol)y wt* o\|)(*ot givally 1i» 
incirase (he extiaedion of sugar from the eane, and, at (lie 
same time, to simplify the inanufa<*ture and r(*due(‘ (he amount 
of maehineiy ii» (lie faelor>, 

I have i*ee(‘i\o<l tlie older for a large plant, totrcMt 000 
tons of cane per da>, for the island of Trinidad, whieh should 
he at w'ork ahout this (ime next year, when I trust I shall he 
able to publish leliahh* figures as regards the saving to be 
elTeeted by tin* adoption of (his piocess': 

This iiroeess, a- aiiplled (o (he <*ane, i^ d(*signed to treat 
single-crushed niogass, wdiieh, aftei extraction in the battery, 
is recrushod h,\ a second mill for liual usi^ as fuel 

The proec'-s is essentially a systeniath* washing, or nnu*era- 
tiou of uiegass in a battery of (dglit or inou* et‘lls, in combination 
with the illlration of the total output of juice. A <*en(i*ifugal 
pump, exterior to the hatteiy, cons(i(n(t*s an aiiparatus for 
forced filtration, and includes: 

Two pipe inaius, with suetion and <h‘livery Nahe<*on- 
iiexioms to (»ach eoll. 

Two straining box(*s, foi separating (*ush-eusli 

A <*ompensating taidv foi ecpxalizing the pressuto in lln^ 

cell. 

Ihvo ,jui<*e healers, woiKxmI alternately. 

Kii/ruATioN or* laMKi) miul .nru w. 

Eaeh eell,^ in turn, is flll(*d with fresh megass from (li<* 
eano mill whilst tin* (‘<|nivalent yi(*hl of mill juice is h(*ing 
limed and lu*ated. Tin* hot juiex*, w it h 1 In* snsj)t»nd(*d impuritic*^, 
is lh(*n a<Ided to the cell, and the lat1(‘r conn(‘et(*d to (In* 
pump. Filtration eom|)lete in fiom thu‘(* to liv<* minut<*s, 
wdicnlln* bulk of the milljui<*e<*an passjit on(*o to tin* evapoiator. 
This filtration is effected by dtawing the juice from the 
bottom ol a c(*ll, pumping it through a h<*ater, and returning 
it to the toi) ol the same cell. Tlie motion of tho cireulatod 
juice is. theiefoie, downward through the cell of megass and 
upward tlirough the cxteiior pait of tin* circuit. 

In the meantime, the lu'xt cell of tin* battery has been 
lilled w’ith megass, and another portion of juice limed and 
heated. 

The pximp.ciicuit is therefore shuntxal to this eell, and 
flltratioa eft'eeted as before. These o[)oratious aic repeated 
round the battery HO Unit the entire output of the eane mill 
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])ahhi‘s into tlu‘ battei*y. Tho Naudet i*oll^ fonu a baUor.v of 
iiioj;ass (vich t)f \\hi<*h i-t iii ‘ilioii foi about liva 

ininulc‘ 1 , so Ihal tli<‘ tindiuni i" alN\a>‘^ liosli, 

\lKt. VSS M \< lAl \TI(»N. 

In lli<* i»ro<*(*tlini:; piocn^ss of lillralion, tlu^ tN\() piodurts 
of tli(‘<‘ano mill ai‘(‘ »i'unitod in tlin (‘(‘lls ot Iho batt cm> , nn<l, 
art(n*tli(‘ lilt<‘it‘d jni<‘o is witlidiawn fioin any ont^ ('(‘11, lln‘ 
i(‘^idual iin ^a‘*s i*(Mn‘iins salniat(‘(l uitli this jnita*. Tli(‘ 
i(‘t*()\i*iy of this ‘h(‘(‘’ .ini(‘(‘ b> ^toniatii'nuuu'iation iininc*- 
(lial(.‘Iy follows, wlH‘M*by the sni»ar nonnally pri^-ont in the 
original in(‘L?ass riko\vis(‘ oxtraeled. The (‘i^^hl ('(‘ILs foiiu 
a eiu'uit, th(‘ bottom of (‘adi <*(‘11 communiealini; with th(‘ top 
of tJie TJio li<piid eontenis of tlu‘ ('(‘lls c*an, thon'foro, bo 

displa('(‘d fioni c<dl to ('(‘11 round tlu' batt(‘iy, while th(‘ m(‘Kass 
ivmains station(‘ry in (‘a(*li (‘(‘11. This (lispla(*(Mn(‘nt is (‘lT(‘<‘t(*d 
by introduc'in^ wat(‘r und(‘i* pi(‘ssui*(s and subs(‘(jii(‘iitly 
(M>inpr(‘SM‘<l air to any (‘(‘11 at a tim(‘. Th(‘'^al/mat(‘d (sw’(‘(‘t) 
m<‘i;as‘^, fiom w hi(‘h lilt(‘i(‘d mill .jui(‘(‘ has iijc‘(‘n withdrawn, is 
su(‘('(“'siM‘ly imni(‘is(‘(l in s(‘\(‘n distinct ma(*(‘ration li(|uids 
(i.(‘„ mi\tjur('s of ,iui<‘(‘ and wat(‘r) of (liminishim* ([(‘nsiti(‘s, and 
ilnally i(‘('(‘iv(‘s fi‘(‘sh \vat(‘r to i(‘mov(‘ th(‘ last tia(*(‘()l su^ai. 

This iinal wash-wal(‘r is th<‘n disj)la(‘(‘d, or diiv(‘n forward, 
by (*omprt‘ss(‘d air into lh(‘ n(*\t <‘(‘11, and th(‘<‘\liaus((‘d ino^aKs 
is discdiar^ed fi'om tli(‘ bottom of tlK‘ <‘(‘11, and d(‘liv<‘i'ul to th<.‘ 
ro-crushiim mill. 

Tiio JU‘W pro(‘(‘.ss dl‘-ip(‘ns<‘.s with all (‘xistini» nn'lhodsof 
treating th(‘juice b<‘twT(m the mill and th(‘(‘vapoiutor. Th<‘ 
entire output of jui(‘o is lUteivd, and Unit of the meguss is 
macerated. The Naudet apparatus docH not oeeu])y much siiaee 
and the operations, wh(‘n ou(*(5 el(‘arly understood, are simi)I(‘ 
and clean. Joeing essentially a s(*ientilie method, its sueeessful 
application can only h(‘ ensured in faetorii's whnrc‘ <*li(‘mieal 
eontrol is adopted, lh*ing also a eontinuous treatment, day and 
night work is ahsolut(‘ly (‘ssential. 

Tlie adoiition of this prota'ss would r(‘rK‘V(‘(‘xisting mills of 
all e\e(‘ssive strain, as it is <piit(‘ unn(‘e(‘ssary to e\e(‘ed (i.) ]K‘r 
ecmt, (‘xtraetion of jui(‘(‘ by t he mill. A powerful s(H*()nd mill is, 
howev(n*, r(*(|iiir(‘d for crushing tin* w'<‘t exliausted m(‘gass 
when dih<'liarg(*<l from th<‘ battery. 

The results of anidys<*s of the iinal megass and w'aste- 
W'aters in(li(‘at<* that tlm hns of sugar by this new method of 
(‘xtractioii is less than 1 p(*r (‘(*nt. on w(‘ight <jf <‘ane ; and that 
the dilution of the normal juice is ahout» half of tluit rc<|uire(l 
by tlui usual method ol niaeeraliou by spiaying fclu* megass 
with w'at<jr b(‘tw\*eu the mills. 

Thelollovving additiojial information relating to the Naudet 
proci*bs, taken from the Constilar R(poH on the trade of 
Madeira foi* 1002, appeared in the Aorivuliiiml Noivh, Voh II, 
p. 339:— 

The entire cane (trop of the inland last year m\n roughly 
Cbtimated at 21,000 toub, valued at X57,000, of -w'hich amouut 
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0,000 tons were oonvertod intosugai* nixltho rcnmiinler into 
c*anospii*ltfoi*local(*oiKsiinjjjtion, \1I t1uM*an(' lin‘n(‘(I inloMigar 
wah inauufactiiml by Naiabrs dillusion pnxM^ss, and tIuMVMilts 
obtained hiii*i)ah‘'(‘<l tlio aianufachnvr’s (»\i)c(‘lati<ms Tlio 
manufa<*t<)ry in (tiu^stion is, I am told, lltoonly e«‘ua^ facloi'y in 
the world \vh<*r<* this ])ro<*es.s has bo<^n h'iod, and l)y it tho 
sac*(*hariue mattoi* in the* <*ano j-« almost cntin^ly <‘\lrart(‘<I, and 
the luaiuifactuiing <‘^lJanH‘s also (*oni»idoral)l,\ i*a<hir<‘d. 

Klxlniustiv(‘ <*\])m‘im('nts undo by tho Nainhd 

piocoss Tor o\tra(*ting tlu‘ sm»ar whi<*h is <*onlaih<‘d in tins 
inegass or (-am' wastt'. Thi^ piot*ess has Ixam tri<Ml willi 
oxct'llent r(‘sul1s in b(‘(*t larloru's, but Imd n(‘V(*r Ix'foro l)('on 
attempterl with c-an(\ The Namhd i)attMil <*onsists in tin* 
diffusion of* tlu‘ in('j^a‘-s by mc'ans of a foin'd <-iirulalion. Tlio 
cano is cni'^lu'd in (In' ordinaiy inaunt'r and Iho nu'uass, wliicli 
still coniains a larg<‘ amount of sugar whirli ('aiiiiot bo 
oxtractc'd by mill ik)W(‘i, is than ^i*n( into a l)atl(n‘y of 
diffusoi’s and vory iu'arl.\ all tho sugar is drawn by nu'anb of 
a centrifugal pump which sm-ks the swc'cbmed water fiom <lu' 
bottom diffiiftoi* and forces it tbrougli a sp(x-i d heater and tlieiuv 
to the top of the same diffusor. TIu' jiiiee is not only nterilized 
by being brought to boiling i)oint but is also <*IariHiMl al the 
same time. The difference Ixdween this and <li(' ordinary 
diffubion plant is that the (-ane is not eut into (-hips bid 
(-niblnxl, and that tlie nu*gasa loses none of its propcndies as 
fuel TTi<‘ battery, also, instead of consisting, proportionally, of 
twelve to fourtixm dilTusms need only <*onsist of (‘igld or nine, 
By Naudet’s process the juice* likewdsc att<ains a liigh(»r density 
than by the ordinary proecsb of manufacturi*. 


'j-aSi 




TREATING PLANT TOPS AND CUTTINGS WITH 
GERMICIDES BEFORE PLANTING. 


Th<* follow iiij* w^as |nil)lisl»e<l as an aj)pi‘n(lix to tho JiriMni 
(Ui Iho Sitf/ar-raHr in Ihv Lcnnfrd Islands, 

(Part I.): 

In <*ons(‘<|ii(‘n<*(* of thr \ lows put forward by Mr. A. Howard, 
in a jmprr on (lu» ‘ I^1(‘l<l (roalnaaitof cano (Miitinf^s hi rofercnco 
to fungoid di^t'asos', In tlu‘ \V<sf Indian Bullrtin^ Vo\, III, p. 7Ji, 
expuriinonts worrinadoon Ca^-sada (hirdrn ostato in treating 
a number of (*am' (ops and <*uttings wdth germieitles after tlie 
manner indicated by the ]>aper in (|uestion. 

In i^aeli <‘\p<n‘inamt 100 ‘ planW oreuttings*^ were planted, 
in addition to a scaaes wdiich reinain(*<l untreated ; three me thodw 
of treatnnmt were tidopti'd and the experinionts stand tluih• 

(1) rnlrealed. 

(2) Tr(‘al(*d with lioidivuiv niixlnrt*. (2 hour^'.) 

Ob Mndstaried, 

(1) TM»a(e<l witli l{or<l(»au\ mixture and lIuMauls tarred. 

Of llii*s(» 100 ui‘ie plant(*d nearly \(*rli(*ally at such adepth 
that lhi‘ emN wen* (•o\(»i'ed with mould. Another 100 W(M*o 
plantiMl neai'ly \er(ieall>, but the ends wore left uncovered. 
A third 100 w<*re plant<*d llat: thus making twelveoxperinuait'-. 
Thes(* twelve exp«‘i'im(‘n(;s were earri(*d out in one <*aHe with 
Lops, ami in the oih(‘r <viso with cuttings. 

Planting took jdaet* on l)(*eemher 20, 1002, and the number 
of growing iilants was eh(*cked weekly from the s(*eond wvek 
after planting up to the sixth week, wJion observations weie 
discontinued. Tlie rainfall for the six weeks under experiment 
W'as P-ll inehes follows; 1st. w'oek, *02 inches; 2nd. week, 
Oiuehes; Jird. we<*k, *45 inches ; 4th. week, inehos; oth. 
ve<*k, *21 inches ; 0th. w*eek, *87 inelies. 

The results in tabular form are as follows; - 


‘('vuliags' nSer to pie-rs oniu* sU*m ol tin* cane which do not la<'hid<* 
auiin jj^rowinu, p>inl. Th<»sc portions which include llic iiudn growdug 
poiul are ret erred to as Mops.' 



EXPERIMENTS WITH TOPS. 
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The rt'hultH iwo iiioi'o etrikiiiK U‘ hhown in (liiiKianmialic 
fonu aw followB, tho cUagr.iias giving Lli« poHiiaou of alTairs uu 
the hixth wook uI'Um' planting, the Ifiigtli of line hving pi-opor- 
tiunal to the luiiabui' of plants living: 

(a) Ends covoml. 

(b) Ends Tincovorod. 

(c) Planted flat. 


IM.tlll /inWMI", 

20 10 00 HO 100 



The lii'Bt thing evident is the superiority of tops over 
cuttings. 

It is next dearly evident that in those exporinionts iiordeunx 
mixture was by far tho most ohieient agent in preserving tlio 
life of the portions of eano )>lantcd, ami eusnriug tho growtli 
of the buds. 



Tli<‘ I'osulls ina> l)ri<^llv smunuMl up llius : 

fit)r<i<(nn* mn^hnu. This is the* most <‘ni(*i(*nt of tho ap:(*nts 
(‘vporiinonltMl with, iU inlhuuu‘o hoing most s(ioiu>l;^ marked 
N\hc*ii • eidlinu:s'aie tised Idi plants Witlioul it, i.e., ol* the 
imti(‘ale<l cullint's, h's** lhanliO pei rent. sur\i\ed, wliile 75 jkm 
( ami. ol* IkmUimI eiittint's i*r(^\\. With lop^ thus tivattnl 00 p(‘r 
<*ent. arew, while* td per<M*nt. ol* iintn*at(Ml om*s sur\ivo(L 

T<trr!n(/ (Jh e This was ol* no h(Mi<‘lit in (*ounexioii \vith 

tops, and ol* hut voj,\ slmhl ht‘n(*Jil w itli eiil tin#,^s. 

lionffain' inivlun und iarrituf llu This treatment 

did not pr()dm‘<*any lud tc‘i, or e\(*n sueh f^ixxi results as those 
obtaiiHMl 1*1 om the U'-t* ot Ihnde.iux mixture* only. 

From whieii wo <*onelmh* that Hordemux mixtiue, when used 
alone', is an eflie'aeaous a«e»n( in pi e*" e*r\ in^ (*ant* teips anel eaittinj^s 
until the*y f?e*rminate*; that the* tu*atme‘nt is parlieularly useful 
wdu*re eaittinus are* use»el and a high me>rtality may Iks f(sai*e*el, 
anel that this 1 1 e*atme‘nt w ill probably he* use*ful when drought 
may ho fe*ar(*el ea wlie*! e* eane*s are plante*(l in arems liable* tei 
fungoid attack. 

As regaids the mann<*r ol planting, the* best restdts Avere* 
obtaine‘el frean the ve*itie*al planting w he‘ie the (‘iiels we*u*<*o\eieel. 
Le‘aving tlu* (*neN nne*e)vei<‘el app<*ars to be* pie*.iudi(‘ial, while* the 
growdh from Hat planting is not sei favourable*, <*x(*e*pt in erne* 
e*ase, as Ne‘rtie‘al planting with the enels ce>\e*re‘el. 


FURTHER NOTES ON WEST INDIAN FODDER 

PLANTS, 

» 

HMie notes in the folleiwing page*H on \arious West Indian 
foelder plants ares puhli'-hexl te> supph‘nient tins paper hy the 
Hon. Frane-is WatU, » SV., F.I.(\, F.FS., in the IfW Indian 
linlMin (Vol. Ill, pp, HTM52). Th(*y <*onsist e>f r(*Hults of 
analyse*s of Jamaie*an feKlel<*is by Mr. II, II, (’oiisiiH, M.A., 
F.O.H., (iovernm(*nt Analytieal and Agriemllnral (liomist, 
Jamaica, published in the issue of the Bnllvtiti of thp Dvimnt^ 
wicn/o/Afyree*ee//nrc, Jamaiem, for Neivemhev lOOfl; of extracts 
fienn the lUponin of Ihv Atpdt idinml Wovk in ihe HoUmw 
OavdpHH and ihv Unvtnntani Lahonaiory, Uritish Guiana; 
and of note's fiom a ])aper in the Bulletin of the Imp(ri(d, 
InHtitiife (Vol, Jl, nex I.) entitled; ‘Fe)d(U*r and lawui grasfe's 
suitable for cultivation in West Africa/ 

In tho paper in the Bidleiin of the Imperial InnfUnfe ihe 
fedlowdng introductory r(*inarkH are nmelo on tlie cultivation of 
fodder ]>lants; -- 
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Tn all aorrienliiiral oomitvios a adofjnntt^ 

sni)i)ly ol* fotldoi* for horses and enlt.le is a inatler of 
importaiK'O, and in many tenip(Tat/e eliinatos a d(*rmit<‘ porlion 
of the hirni or eHtat<' is alnioil invariably d'^voi.cMi to raisinj^ 
gvas-sos or otlior fodder, in i)art t.o supply th(‘ wants of th<‘ 
snnnner and in part to be preserved for use dni’iiiK tlu» wintiM*. 
In the tropics tlio extent to which this practi<*e should b(' n(lopt(Ml 
depends largely on cliinath* coinlitions ainl Mn* <*haracttn* and 
(juantity available of the wild gras«(vs. In plac(‘s w ht»r<^ (lu*r(‘ 
is no long-continued dry season, fresh fod<ler nniy bo obtain¬ 
able all tiio year through, and the provision of a ston^ of food 
is, in ordinary seasons, unnecessary. AVher(‘, how(‘V(*r, there 
are w<dl marked wet and dry seasons, it is often as ro(|iiisite to 
make i)rovision for the latter as for a winter. 

This is commonly o(T(»eted by the preservation as Imy or 
ensilage—of fodder grown during the wc^t s(‘ason, oi* by tin' 
cultivation of grasstis which yield crops during tin* dry sfNason. 

The question whether hay or ensilage is the more advan¬ 
tageous for tropical countries is oiu' on which opinion dillers. 
Where the grasses to ho preserved attain their mosi» nut.»*it.ions 
stage at the onset of the dry sc'ason, haymaking, which is 
simple and inexpensive, may be recomnn'udcd. On the other 
hand, where the grasses ripen during the w('t season, haymak¬ 
ing is practically impossible, and ensilage should be i*('sorl(‘(l to. 
No general rule of universal appli<*ation can b(' laid down, tli(‘ 
(piestion ia one to bo solved exi)erinn'nlally for each locsality 
with due regard to climatic seasons, tin* ri|M*ning periods of the 
grasses, and the relative expense of production, keeping ])ow('r 
and nutritive value of tho i)ro<lu(*ts. The second method sug¬ 
gested of securing fodder during the dry season, namely, by the 
cultivation of grasses which yield crops at that tinu', is one of 
great practical importance. On the sugar estates in Bai*ba.dos, 
to take an actual example, a delhiite ar('a Ls commonly luaintaiiu'd 
in a grass known locally as ‘ sour grass’ (^1 per/usns), 

which thrives and furnishes excellent cro])s during the dry 

season when all other fodder is scarc('. This grass.has 

alrt'udy been recorded from West Africa, and is well wortlii> 
of careful attention. 

. To turn now to tho partictilar cas<‘ of West Africa, lln^ 
problems to !»' ho1v<k1 an': Tln^ pi’ovision of a supply of fodd(>r 
during (1) tins w(‘t. season; and (2) tins dry sc'ason, tlu'latf.er 
being either ensilage, hay, or grasses which yield crops during 
this time. ^ Tho plants to he einploy<'d imist perforce ho citln'r 
native or introdticed, but iu tho first instanco a.tt<'ntion should 
he directed to the formor, as their ])n'seuco is proof of tlu'ir 
suitability to tlie local conditions of soil and climate. West 
Africa is fortunately already well suppHeil witli grassc's of 
known value, and some, for example, (5uinea grass, have boon 
distributed thence throughout almost all tho tropic'S, and are 
universally held in high osteein. Tlie fact of the country 
possessing many wild grasses of known feeding value shoulil 
not be regarded as rendering it unnecessary to take fnrtiu'r 
steps to secui'c a sujiply of fodder. Adverse seasons or othei* 
abnormal conditions may render the supply inadeciuate, or 
costly, and the experience of other parts of tlio world lias 
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.shown llifih it <»ri(‘n morn nnonomicnl to <‘ultivnl<» tlm bo.st 
grn.ss<‘rt rn(h(‘r thnn i<» r<‘!y on imlij^^imoiis sour(*(‘s or.su|)})ly. 

\\'li<*rnvc‘r po-^'.ihlo, nvpm imnnls should h(‘ i»md<» to <l(‘tni*- 
niim* ti)o vnliin ol* (In^ .*.»rM^s(‘.s. 'FIk^ <*omj) 0 '»ition of 

i\ ])MrlitMd{\r I'.ra"^ \fuio^ .‘•omtdinu^*; \(‘ry <*onsid<M*Mi)ly in 
<iilTnr<‘ni. ol* tin* sann* nMinir>, atal in (‘oIl<‘c*tinj? 

s|)‘‘(*iinons I !h» lo(Mlily‘.h<mld ho ^Mrol'nlly md(»(l witli <‘ach, in 
tin* hop*' <d‘ascorlainin*!: Ihn <‘ondilions m*n<‘ssary (o proflm-inj^; 
jrra.ss of l.hn nniritivn \ahn*. Wlion it is nocM^-^sary to 

atbnnpt lo introdiinn othnr ^.pasMss, small plolw of t‘a<*h only 
slioiild at liiNl hi' |j:ro\\n, at KiXpi'iMim'nt or ISotanii* St.ations, or 
in otfhi'r pla(‘«‘.s wlnni* th<‘y will lx* w*t‘ll looki'd a.ft(*r, and 
pi*(‘r(‘rahly in as many parts of th(MX)nntry as possihla to tost 
thi'ir suitability to \arion-! (*omliiii>ns, 

Jlavinu; (»blainc<l by tin* s<*h*ntion of t.In* iiativo grasses 
(»r by tiln* (‘xpi*rinn*nlal iudlivatioti of introdii(*(*(l grash(»H, 
a numbi*!* \\<*ll ailaptnd t«o local coinlitions, of high nutritive 
vahu*, palataldi*, am! i*apal)h» of alTordijig fodder at all seasons 
of (.In* y<*aj‘, i(» r(*mains t.o <adtivati* th(*m to tin* gr(*att*st advan- 
tagi*. Whi'ii it is int<‘mh'd lo allow (*at.th* to grazo on the 
grass(‘s, ln‘dg(*H of sonn* kind aiN* usually (h*sirabl(\ so that 
tin* animals may lx* (‘xelmh'd at tim(‘s wln*n by too eloso 
gi*a'//mg tln*y wotdd do haian. Tri*(*s should also lx* phmtisl 
ov<*r tin* laml toalTord sluuh* to tin* <‘atll(i during tin* heat of 
thii ilay; oin* of tin* bi'st tri*i‘s for this purpose* is the w<*ll- 
known saman, guango, or I’ain tri*<* (/^7//cco/o/>//on Sduitni), 
\vhl(*h aiVoi*<is a grat(*ful slnnh*, anti in atldition beai\s large* 
<piautilii‘s of ili*sliy pcxls nnn*li appr(*<*iat(‘d by <*attle for food. 

(h‘ass<*H, like* other <*i’ops, <*amn)t bo !•<*ap(*<l and removed 
eontinually \vlthont imi)oVi*risbiug the soil, and from tinn* to 
time, (*spt»eially <m poor soils, anplieations of manure will bo 
re(iuir(*d, 

i^*riodiea.l t.ilhige and weeiling will also bo retjuired to 
k(*ep the hiinl in good ordew amJ to pr(‘Vont» the growth of the 
w'oixly wex»ds or ' bush ' which spring up so rai)idly in troj)ie{il 
(»ouula*it‘s. H(‘yon<l tln*‘i(* gen<*ral pre<*autions, grass cultivation 
in tlio tropi<*s ri'ipiiri's no gn*ater <*are than in tomperato 
(MMintriiiH, but* it is V(*ry important, esp(*eially in starting now 
<*ultivai*ions, t.o give t.In* i)r<*f(»r(‘ne<» to a grass wdiieb is hardy, 
and <*ov<»rs tin* grouinl w<dl to thtMXKelnsion of othor HiH*(*i<‘s, 
rath<*r than to oin* of, p(*rhaps, a slightly higher nutritive 
vahio, htit r(*(piiring grexit i*aiu* ainl attiuition to t‘nabltut to 
hold its owui. 

Among the grassi*s ri*f<u*r<*d to in this pa.p(*r are: Ouinea 
grass (P((Hinn)n nio.rn/MO/O* I^u*a grass (Punwnm, mutivuni), 
IhirbadoH sour grass (dndropo//oa pcHuaifH), Jamaica, pimento 
gj'iiss (Sfonofaphrdui (onmVvnnoa), Bahama grass (('i/nodon 
I)(tcti/Um), Jamaica sour grass {Panpaludi (lMlohnm)^i\\\i\ the 
sugar-eano (Sarrharvhi 

^Tliis list contains so many of wliat are regarded in other 
l)arts of the* tropi(*s as th<* most generally useful fodder plants 
that it would not appeal* neeesHary at present to seek elsewhere 
for otlnu* speeies until these have lieen thoroughly test(*d. 
Many o£ them ai*(^ already lielil in high ostocm in West Africa. 
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‘Amongst tlio |)(‘i*(Mini<U giMssos ni(Miti(»nc<l, iJuiiU'a mass 
is uiidoiibtodly tlK‘most impoi(ant foi mmoi \I pnijK) «‘s. II is 
of liigh nutritivo \aluo, u'‘^pnnds loa<l^l^ to mill i\ at ion is 
and thi'ivos from tli<‘ s<M-l<‘\<d to <d<‘\ itioiis ol 1,000 to 5,000 
fool. 

‘Paul grass is ospo<*iall> to hc'M‘<*omm(md<^<l a i a pmma- 
nont glass for swampy looalilii^s. 

‘In dry rogions, and on poor soiN, I nduipoz/oy/ pnhfsn^ 
and Stenofa)ihrinn anu will tlnis(‘ ainl \ H‘l<i good 
orops. and tlio formor will 1)<‘ found ol grcMl \alni‘ iii dn 
seasons, whilst Cunodnki Padj/lon will glow in such <‘\trcni<‘ 
situations as sand just aljovo high waPn nurk oi nihhisli 
heaps, and withstand most s(W(uc dioughts' 

iMr. Cousins'results of analys<“^ ol (»uin(*a gr,iss /u;/ 

mr»riaun>0» Para giass (Paninua undinnn), piimmlo glass 
(Sfenofaphvim amvrimn i/ni), mismdlanoous pastinc giass<‘s, 
SpanishULHMlle {HklchslvuvanUm), hrcad-nut foildor (Piosiitnnn 
alicanh^vni), lamoon (TrophN runcra‘ono),and guango oi aman 
pods {Piihcvolohium Satnan), aie as follows. Th(‘ ch(‘nii(*al 
analyses are all tho w'ork of Mr. II S. Hammond, Assistant 
Chemist, Jamaica 


ilUlNMA GUASS 
(PanicKm ina^rinium). 

This is wdthoiit (piestion the most valuahh* goncral-jmrposc 
fodder growm in Jamaica, and like most of onr piodiuds shows 
great variation according to tho distiict and soil upon wliich it 
is grown. Sam])les from five parishes hav(‘ Ixam analys(‘(L Of 
these, that from 81. Ann holds the first pla<*e, fol)ow<‘<l b,\ tlial 
from Hanover. The Manchester grass ^llows an inferior 
tpiality, while tliat from 8t. Mary, although considcu'cd a good 
grass for the district and genuine Cuiin^a grass, is<l(M*id<Mlly tin* 
most inferior of tho five. 

The grass fiom 8t. Mary is little hettm tli.in good oat 
straw' in feeding value, whih* such glass as that ohtaimvl from 
8t. Ann is (piite e((u,il to good timotli.N gru'^-^ in giuieial 
feeding valiu». 

The elTeel of irrigation, mannr(*s and Hie period of 
ripening hav<‘ still to be ase<»rtaimal. Then* is (widimtlj 
a re<lucti()ii in tlu' amidis, owning to tluur (Jaboration into the 
more valuable albuminoids, with Ui<‘ lijMmiiig of the |)lanl, 
although this is probably as-^ociated with an inereast^ in tin* 
‘})on('' or indigestible stem and fibre of th(» gr.ms. 

(Tiiinea grass is most susceptible to manuring, and wli(‘re 
grass is valuabh' it should pa> to tieat lh<‘ grass j)iec(*s 
liberally in this icspect when they show signs ol (‘\hausfion. 
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PARA &R\ss 
{Paninnn tnufii iiat). 


A. St. Ann. 13. llaiuner. 


Const ituenls. 

, Sail 

Di ied. 

! 

Diy. 1 

' Sun 
Dried. 

Diy. 

Moi*tuic . 

12-57 

* 

1 1 l-oi 1 


Fat, wax, ete. 

0 SO 

0*01 

0*41 , 

0 52 

Albiimiimiils 

5 J 

0*11 

5*85 

(iS7 


Amides .. 

Total nitro^oiiou-. niattei 
Cai‘l)(>h3’diato^ 

Fihie . 

AAi . 

Pot'iPli. 

Lime .. ... .. i ... ' 0*00 ... 0‘10 

Pho^splioneacid... . .._ 

Here a8:ain we -oe marked variation in tli(‘ eouiposition ot* 
the ^ame ^l•a^^ Qrowii in two diltevent situations and dislriets. 
The Hanover Paia j>rass s^liow^ a veiy hi^h feeding (luality. 
Ft)i griow ing stoek aii<l milk produetion the Para gras^ bho\v^ 
a derided supeiioi‘it.v t » the Uninea gras-^ grown under the 
.same eondition>. The nitiogenouN constituents are in a most 


i-r >7 

1 \S 1 

5 -i:j 

0 03 

7-21 

S -25 

10 08 

12 00 

10-00 

40-51 

nil 25 

30*08 

;j :3 0 S 

57 -s:j 1 

33 03 

30*87 I 

5 - 6 S 

0-50 

o-to 

7-03 

1 

0-50 

... 

' 0 70 


favoiuabh* proportion. This grass undoubtedly’ of high 


value in those di^triets to wlikdi it is w’ell suited. 


P^^^HJNT() (iRAS.s 

{Stiuotaphram amcruanuvi). 


Constituents. 

Dried at 

1 100 

Sun Drie<l. 

Green. 

]M(iisture . 

.. ... 

15*75 

8()-78 

Fat, w'as, etc. 

l-Ol 

1-38 

0-32 

Albnminoids. 

T-S 

C-12 

1*3S 

Amides . 

..1 1-37 

Ml 

0-28 

Total nitrogenous matter 

8-02 

7-20 

100 

Carbohydrates 

48-oH 

1 40-93 1 

‘0-33 

Fibre. 

... 8313 

1 27-91 

1 0-37 

1 Ash . 

8-03 

0-77 

1-54 

1 P(]ita&h 

0-70 

... 

... 

1 Lime. 

...! o-c« 

1 

1 *" 

... 

* Phosphoric acid 

.. 1 0-7)8 

1 
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This grass came from St. Ann and does not compare with 
eUlior of tlu» tno preceding specle« as a «onrce f»f large ciops of 
luMii'iant growth. It is, liowever, a valiuibh* common gra-'S 
This sample appeals to bo .sliglitly infeiior in feeding finality to 
the coininou gra-^s of the same species ti'om Westniorelaiitl, of 
^^hich Mr. Cradwick speak.s so highly. 

iMISCKLlAKKOUH PASTURE OKAShRs PUOn WEsTNIOPPLAKl). 


Common (Irass. 


1 

A 

(In 11c 

iwei-.) 

n. 

Com Cirrass. 
(Klo^^ering.) 

Constituents. 

Sun Dried. 

o 

o 

o 

rH 

'ts 

2d 

Q 

Sun Dried. 

Dried at 109 C. 

Sun Dried. 

Drietl at 100° C. 

I^Ioisture 

b‘)*19 


i:l Oil 

,, 

11 95 

1 

Fat, na\, etc., 

1-08 

1-21 

0*19 

0*57 

1*3() 

1*55 

Albuiniiioid-. .. 

8 02 

»-21 

8-30 

9*01 

1 7*77 

8-82 

Amides . 

123 

1-42 


0-31) 

1*58 

1 80 

Total nitrogenous '\\ 
matter I 

9-25 

10-00 

8*09 

10*00 

0-35 

10-02 

C^irbohydrates 

12 22 

1 48-01 

13*15 

49*95 

85*87 

40*17 

Fibre. 

27 52 

31-70 

?7-24 

31-82 

^32-731 .I'M-?' 

Abh . 

(V74 

7 76 

7-10 

8-10 

9 24 

10-19 

Potash . 

-• 

1-81 

... 

1-12 

... 

2*07 

Lime . 

... 

0-48 

•• 

0-48 

... 

0 70 

Phosphoric acid .. 


0-C.) 

... 

0-73 


0-571 


Willi reference to the ‘Common grass’, of wliich lie sent 
two samples, Mi\ Cradwick wiites : — 

‘ TJiis ib the bewt permanent pasture, probably, in the world. 
I have a filly which gets 5 ejuarts of corn or oata a day and 
the tenth share of about S acres of this pasture and is as 
fat as a mole; she works as a rule three or four davs a week, and 
is always in &lio\v condition. CommouB around Knoekalva are 



no 


(*(iual to (Tiiinea if kopt cloaiu veiy fev\ ate, I am 

Mill V to Miy, alwiiy^', ol eoiu'^e, exeeptint^ Kno<‘kalva/ 

Vml >\itli i(‘fei<Mice to ‘Com t’las'-.': 

•A-xeiy flue feediuit foi yoiiuit biooJ, and out-of-(*on(iitioii 
vtock : n(‘aily scood SpaiiWt !iee(ll(‘. 

{likiUn^ hnannthu) 


( onstitnenis 

l)ii( (1 lit 
]()(» C. 

Siiii Diu'd 

(ll-OMl. 

Moistuie 


13 S!t 

00-01 

Fat 

1 ."1 

inn 

0-13 

Albuminoid'^ , 

KHll 

0-10 

1-00 

Amide^ 

()•!)! 

O-Td 

0 09 

Total iiitiogonoiis matter 

11-82 

0-03 

1-18 

Carbohydrates 

1 83-3U 

-28-21 

3-3« 1 

Fibre 

1 

32*27 

3-83 

Vsh 

1 11-71 

1 12*11 

^ 1-17 

Potash 

3-80 

1 

• . 


Lime ... . . 

1-«1 

. 

. • 

- phosphoric acid ... 

(1-31 

,, 

1 


Mr. Cradwick who heiit thh saraiile writes; - 

*r find 1*1 om aetual experience that Spanish needle is 
splendid feedini* loi hoi^e'^ off enndifion, picking: them np veiy 
rapidly ; it act-^ a-, a flight puigativo and for a horse in poor 
condition sulTering fioin woini'^, etc., is a w^ondeifnl fodder. 
All horses eat it greedily.’ 

The analysis snppoits this claim. The propoition of He^-h- 
produciiig albumiuoiils is high, decidedly in excess of any of the 
foddeis ptcvioiiftly leportecl upon. Tliis plant grows freely in 
many banana plantations in St. Mary and would foim an 
admirable addition to the local Guinea grass as a food for stock. 
It has been found ^excellent as a green manure on banana 
properties. 
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*)11KA1)-NIT KODDKU 
(l^roHiniuiu AlicualrLDH ). 


(Jonhtitiienth. 

Dried at 
100 0. 

Him Di-iod. 

(irei >1. 

Moisture . 



rd-os 

Fat, wax, etc. . 

:Mr) 

2-(52 

.i-2;j 

Albuminoids , 

10 09 

8-99 

ill) 

Amideb. . 

;h02 

8-05 

1-41 

Total nitrogenous imitler . 

14*31 

12'04 

5*57 

Carboliydrate.s . 

49*22 

11-13 

19*15 

Fibre . 

2o*57 

1 21-31 

9*05 1 

Abh . 

7*75 

0-52 

3-02 I 

Pota.sli . 

0*72 

1 


Lime... . 

1-OS 



Phos])liorie aeicl . 

0*50 

, , 



This is a valuable roddcr-protluet. It is, tor a tropical 
todcler, uimsually rich in iiitro^eiions matter and desorvetlly 
Loklb a high pla^n* as a food for htoek. Tlie pamplo came from 
St. Ann where it grows fieely. 


HAMOON 

( Tr<i}j/i la a invrwana ). 



St. Auu. ' 

Westmoreland. ' 

Coubtituents. 

Sun 

Dried at 

Sun 

Dried at^ 



100 C. 

Dried. 

lori*. ' 

1 

„ . . 

Moiyture . 

U'l'l 

1 

11-00 

1 

Fat, wax, etc. 

5-OJ 

5*87 

l-io 

r«3 I 

Albumiuoids 

8-49 

0*89 

12-30 

18-01 

Amides . 

1-13 

1*31 

2-22 

2-51 1 

Total nitrogeueoub matter 

9-(51 

11-23 ' 

14-52 

10-42 

Carbohydrates . 

41*01 

48-45 

38-90 

44-08 

Fibre. 

22-74 

20-48 

19-47 

2-2-03 

Ash. 

0-85 

7-97 

11-35 

12-84 

Potash 

.. 

0-78 

... 

1-03 

Lime . 

1 

1-12 

... 

2-31 

Phosphoric acid 

... 

0-51 1 

.. . 

1 0-45 
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T^To saruplob of raiiioon. repiV'^eiiting the leaven and 
yoiinj< of Trophic anwricana from St Ann and Went- 

Inoveland are here ooinpared. It is-tiikin^ that the ramoou 
from tlH‘ latter parMi very greatly supeiior as regards 
nitrogenous constituents. This fodder holds pride of plact* in 
thi’^ ^eiies and iiui^-t be coiisideied of high nutritive value. 

Mr. CradvNiek, vho sent this piemier sample fiom West¬ 
moreland writes : *Thi> is a tine stimulating and strengthening 
foddei. A ranioon and plenty of eominoii gi-ass form, 

from my experience, an ideal feed for horses and mules.’ 


MEAL. 

Per cent. 

Moisture . 

14*11 

Fat ... . 

0-23 

Albuminoids (eiudej’^ 

0*12 

Carboliydrates . 

3.V()t 

Fibre . 

31*32 

Ash . 

13*1S 

^Containing amides 

0-43 


The above analysis is tliat of a sample of riee meal from 
Mr. Walter WooUi‘-eroft, of George’s plain, Westniorelaiul, 
ho has established tli<‘rieo industry on tliat property. This 
product is readily eaten by hoises and blumld be regarded 
lather as a substitute for corn than for oats, since it is by no 
means rich in nitiogeuous constituents. 


GUANGO 

{PiihecoJohium Saman), 



Seeds. 

Pods. 

Constituent^, 

Natural, 

Dried at 
100^ 0. 

v..+„.,oi IPi-ieclatl 
>atuial,| 1 

Moisture^—... 

13*1(3 

• • • 

20 16 1 

... 

Fat, etc. 

3-15 

5*95 

0*50 

0-71 

Albuminoids . 

18*09 

20-90 

8*05 

11-25 1 

Amides ... . 

9-23 ' 

10-09 

1*22 

1-54 

Total nitrogenous matter 

27-84 

81-30 

10-17 

12-7!) 

(Jlucose . 

0*3(5 

0-42 

7-12 

8-95 

Total carbohydrates 

38*20 ' 

1 44-15 

55*35 

09-5$) 

Fibre. 

12*10 

18-98 

j 

11*35 

11-51 

ArIi. 

3*75 

4-83 

1-91 

2-40 

Potasli . 

... 

1-32 


[ 1-40 

Lime . 

... 

0-22 

, , 

0-01 

Phosphoric acid. 

... 

0-77 

... 

0-74 I 
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An of tlie quango, as luado by Piofebsor J. B. 

Kanisoii, ot Duunaia, nas publi-lietl in the Bulletin oj the 
Ihtanical lab Tins, as the iuial>^thas siiuo 

poinU‘(l ont. ifi^noied the fact that cattle and lioises only di^e^t 
the pod^, while the seeds aie exeioted entile. 

In a io(*eiit repoit Piofessor Ilairison Inib publisliecl 
'-oparatc anid^ sps of the seed and the pods, and although the 
Demeiaia giiango ^alies aioatly horn that giown in the 
Lignanea pi liii in Jamaica, the main point is biouglit out by 
both analyses that the podti aie gieatly inteiior to the seeds in 
nitiogenoub matter aiul that, in practice, the giiango is by no 
means so lioli a iiitiogeuons food as would appear fiom the 
composition ol the entire fiuit, seeds and pod. Our sainplea 
aveiaged pods to seed as o to 1. 

The ])t»cls contain a good deal of glucose and a moderate 
proi)oiti()n of albinninoids only. Could tlie seeds be gi'onnd up, 
a liigh-class cattle-feed should result. Oiu^ of the diiliculties is 
that of the sticky consi^tonoy of the pulp of the ])ods, winch 
wouhl make the pioeess of inilliug somewhat ditlicnlt. It is 
piobahle, however, that if tlie pods w’eie tlioiougbly dried 
befoie being milled, ti satislactcny lesnlt would follow^ 

Mr. J. Barclay, Secretary of tlie Jamaica Agiicultuml 
Society, has torwaided the following memoiaiidum regauliiig 
guango 

‘ Tiees diop their leaves in Januaiy. 

‘ 1< ruit 1 ipens March to Ma 3 ’'; drops w hen fully i ipe unless it 
is blow'u otf by breeze. Eaten giet‘dily by cattle and horses ; 
latter, as with mangos, ieject most of the seed in chewing, but 
funner eat all, and seed passes through, and tho dioppings 
a month later ma}’’ bo seen co\ered with sjuouting seedlings. 
This is bj" far the best waj" indeed to establish a nurseiy of 
young plants to secuie young seedlings. 

* Cuango is a lich and elojdng food, and when anj" other 
fodder is available cow-* and horses will as a lule, only eat 
a little at a time, then go to diiiik and eat something cdse. When 
plenty of water is axailable at will foi stock, they may live on 
it almost entiiel,v for a montli to two months, drinking tieely 
all the time, but if water is scarce the seeds maj*' then block 
the stoma(*h or inte-tines and cause illness ; but as the guango 
doe^ not last in season veiy iong and ceases with the rains 
a diet, chiefly' consisting of it, is not generally continued long 
enough to do iuuin, as the 3 'oiiug springing grass following is 
veiy laxative in effect. Home people (and it ought to be done 
to a much wider extent that none should be wasted) gather 
the guango and store it, feeding it for mouths after it is out of 
season. Tons of it, how'ever, aie w’asted, and stock ket*j)erH, 
bujdng coni and oats at os. a bushel, crush the valuable pods 
* under their tcet e\eiy da 3 \ There is a diilioult> in curing it 
be(*ause of its sac<*liarine content easily causing fc^rmeutatiou 
w hen it is stored, and it does not dry up and cure like corn, 
exposed to the sun in the pod. The leincdy I think is to ciiish 
it and dry it into a meal, and it needs a hot dry place to do 
this quickly. An artiiieial diier should work best." 
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The Riimrt i^n /lu A{jriciilh(ral Work hi iJu Hohiniv 
(iardms, IJriti-h (uiiaiin, loi* ISiiO, fiirthor inroniiatioii 

wiili le^aul to Ihe t‘<*i‘(rnii4 ealiK* ot‘this tree tuid contains the 
iollouiiie iuial.\ul* tlii‘ f)l -aiiiaii: - 

In rr<‘fli state. at 1 JlO F. 


Watei 

0 I'OS 

0-2(1 

tducoe 

1()*S5 

21 lo 

thmis. piM‘los<‘, etc. 

S-Si) 

IT-oS 

Albuminoid'- 

7*;io 

10 14 

OiN, faU, etc. . . 

()-70 

1T)I 

Slaieli and digestible libre 

i:j 7;i 

27*07 

Indigestible fibre 


r>-sr) 

Mineral matters 

m;] 

2*SI 


HXKK) 

lOO-OO 

((fl Coulaiiiing niUogon... 

VIO 

’ 2 ;ji 


In eoinpositiuii the })eau^ (h* this tree, wliieli has becoine 
eoiiiin(/ii in the (‘oloiiy iii the hi’^l ten years for avenue aiul 
^liade pui I)oseN have about the same value Cov cattle loud as 
the cai'ob beans \(\rolooia SiliiiHu) of the Mediterranean 
legion. ^\hieh are largtdy used for the purpose. They appear 
to he veiy palatable, and are eattai \oraeiously by horses, 
cattle, .sheei> and goats, wiiieh, when they approach a tree, 
^^h<‘re the p(»ds are dropping, run about eageily searching For 
them In the gras*-. It* gathered and k(‘i)t free of (lain]), they 
may be stoied t\>r a <‘onsi(h‘rabie length of time without 
change of condition In the diy districts of Jamaica, where 
the trees aie plentiful. Mieh as that about Sj'jauish Town, they 
are gathered as they drojj and stored in bands, llll, in the 
course of the sea^mV drought, the pu'-tures d]*y up and 
become devoid of lierbago. uheii they ai'C brouglit out and 
given to the (niltic to eat. Though very sweet to the taste, 
tlie sugar thi‘.\ contain is not of a crystallizable nature. 

Ill tlie Ihjinrf for lM)(i-1002 the following note on this 
tree oecuis : 

ill the Ihporl foi bSUO the coiniiosithm uf the fruit of the 
sanuiu tree was given. It has been pointed out to iis that 
the Hguivs gi\cn in that analvds are somewhat misleading, 
a" lliej" relate to tiu* whole fruit, iiududing the hard si‘eds 
wliieh are voided in their entirety after the i)ods lia\c been 
eaten liy cattle. The following analyses w'ere therefore made 
• to sh<»w the composition of the seeds and of the ilcsh of the 
fruit in their fresli state: 


Water 

Seoilh. 

1(5-07 

Flesh. 

(53*02 

Fat . 

.VW 

•37 

Albuminoids (a) 

24-17 

8*27 

Ulucose 

1-57 

18*07 

Poctoae, etc. 

«-5t) 

8*07 

Digestible libre 

30-77 

8*Jr2 

Woody (time 

0 23 

l-4() 

Mineral matter 

3-51 

•1)2 

OO Containing nitrogen 

” 100-00 
'~3-87 

il'0*0(I 
' *82 
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The flesh of the fruit is evidently of considerable nutritive 
value as regards its contents both of albuminoids and of 
digestible <*arbohydrates. The seeds, if finely ground, would 
form a concentrated cattle food of fairly high value. 

FRUIT OF CALABASH 


{Cnscentia Cnjeld). 


Water 

90-99 

Fat ... 

0-H 

Albuminoids (a) 

0-81 

Amides etc. ... 

_ 

Glucose 

0-93 

Gum.-., pectohe, etc. 

0-98 

Starch and digestible fibre 

•i-33 

Woody fibre... 

1-83 

Mineral matters 

0-52 

lOO'Od 

(rt) Containing nitrogen 

0129 


A fruit of low food value owing to its Jiigh proportion of 
water. It is readily eaten by cattle and forms a valuable 
adjunct to the food of inileli cows from its succulent nature. 
To b(‘ used for this puriiose, the fruit must be cut when about 
lialf grown before the shell and seeds have hardened, and be 
sliced before feeding to stock. It does not appear to be 
generally knoNMi that calaliaslies are valuable for this purpose, 
so great a quantity everywhere is allowed to perish. There 
are several kinds varying chiefly in size and shape. {Report 
on Agrlcxdtximl Work^ British Guiana, 1893-5, p. 127.) 

PHASBOLUS SBMIBRBCTUS. 

The following figures were obtained by the analyses of 
samples of the fresh plant and of the seeds :— 



Plants. 

Seeds. 

Water . 

78-78 

9-02 

Fat . 

*52 

2^00 

Albuminoids (a). 

1-18 

l«-85 

Amides (b) 

1-25 

5*08 

Saccharose . 

— 

10-90 

(flucosse . 

•30 

2-91 

Gums, etc. . 

Starch . 

3-01 

•70 

— 

17-43 

Digestible fibre. 

7*77 

19-44 

Woody fibre . 

0-27 

11-82 

Mineral matter. 

•80 

3-36 


ioo-oo 

100-00 

(a) Containing nitrogen 

189 

2-70 

(2i) Containing nitrogen 

•200 

•81 

Total nitrogen ... 

•389 

' 3-51 


This leguminous plant glows commonly in British Guiana on 
abandoned fields and in pastures where not overshadowed by 
other plants. Examinations of its roots have shown that they 
possess root-nodules in far greater proixirtion than do those of 
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any of the vaiioub kinds of cow peas >\hich wo have examined 
here. Prom its mode of growth, and more especially on account 
of the woody nature of itb stemb, it is not so biiitable for 
])lough5ng into the ground as a grec^n dressing as are certain of 
the varietieb of the latter. 

Itb eompobitiou indicateb that it i& a very iiutritioub plant, 
and cattle are exceedingly fond of it. The C(K)lie grasb-cutttu*b 
always select this plant where obtainable as fodder for their 
cows, We found that on land at the gardens, where it became 
practically belf-bown, without special cultivation, it gave two 
cropb per annum, yielding 27 tons of green fodder per acre. 
(Report on Agrindfural British Guiana, 1896-1902.) 

BAHAMA OKAirb 

(Cgnodoii Daclylon) 

We extract from the article in the Bnllelhi of the Itnyvrlal 
hiHtilute the following notes on Cynodon DaclyUm^ a grass of 
very common occurrence in these islands :— 

This grabs hab a very wide dLstributiou, occurring in many 
tiopical, sub-tropical and even temperate regions. It is known 
in various localities by a large number of names, amongst those 
)noBt generally in use being Bermuda grass (U.S.A.), Bahama 
grass, Devil grass (West Indies), Durba (Bengal), Dub or Doub 
(N. India). Without doubt it is a useful and valuable grass, 
growing freely on poor soils and waste places where other 
grasses will not thrive, and having a remarkable power of 
withstanding piotracted droughts. 

‘ In the Southern States it is the most important grass for 
pasturage, and in Hindustan it is prized for fodder both for 
horses and cows.’ 

Bermuda grabs ib a creeping, peieunial grass, rooting at 
every node, and forms long, wiry, underground stems. It 
varies in height from about 2 inches on poor ground to about 
2 feet on good soil. 

The underground stems render it very resisUuit to ilrought, 
but at the same time make it very difBcult to eradicate iii jdaces 
where it has become established. Kor this reason it should 
only be grown where it is to remain i)crmanently. 

The following analyses of this grass are itscordod by the 
United States Department of Agriculture 


Water 

Fitbh, 
per cent. 
14-8 

Abll ..I ... ... ... 

7-8 

Fat 

1-3 

Nitrogen free extract (t>tarch, bugar, etc.) 

45-0 

Ci-ude fibre 

100 

Albiiuiinoids 

11-5 
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COLD STORAGE FOR FRUIT. 

At tlio present tiino the subjc»et of the transport of frui<, 
more' (‘speeinlly bnnnnas, is r(‘e<‘ivinfj; eonsideiablii attention in 
ili« West Indies. Tho banana industry in Jainaiea lias reaeh<‘d 
largo proportions; in tho island of Trinitlad elTorts are being 
j)iit forward to start a banana trach^ on similar lin(\s; while in 
Barbados tlu^ shi[)nient of bananas may now be said to have 
pasH(‘d the (‘xperinumlal stage. 

At tlio outset, in the establishment of siieh industiiofl, there 
are oertaiu to be dillieulties. Among tho chief of these are 
getting the fruit pi<*ked at tho right stage, handled carefully, 
and pa<*ked [iroperly. Mattel’s of this sort hav(‘ already been 
dealt with in tho IFcw/ Jnditni Jhillelhi, in tho paper by the lion. 
Win. Kaweett, B.Se., KL.S., on the Banana fnihistiy in Jamaica 
(Vol. Ill, p. and also in the report of Mr. W. M. Smith, of 
Trinidad, imblished in the present volume (p. 5i5). 

It is <piit/(‘ understood, however, that, although eareful 
liandling and imcking of bananas are (‘ss<‘ntial to tlndr snceessful 
transportation, propter attrition must he paid to the conditions 
under which they are to be carried on board sliii). 

One of the (IHlieulties in (he way of the establishment of 
a fruit trade betw^een the West Imlh^s and the United Kingdom 
has been the fact that, in tho case of some of the islands at any 
rate, the steamers of tln^ Hoyal Mail Steam Packet Oo, have 
been the only means of shipment available, and these have nob, 
of course, been specially <‘onstructed for the fruit trade, More¬ 
over, tho re<iairements of th<^ dilTerout islands, in eouuoxion 
with the carriage of fruit, have not bocm by any mmins identical. 

With the view of making available to fruit growers in these 
ishuids tlie opinions of expe^rts connected with the fruit trade, as 
representing tlie nuist recent information on the subject of the 
transportation of fruit, we publish extracts from correspon¬ 
dence betw'cen the IJnion-dastle Mail Steamship Company, 
Jjimitod, ami th(*ir C.^aiio Town Agomy, whi<*h W'as recimtly 
publislusl in the Cape of Cood Hope AgrivuHuml JoimwL 

In this eorreHiioudiUKu* will be found the opinions of man¬ 
agers of large fruit eoneerns in the Cubed States, who give 
their experumces in conm'xion with vaiious matters relating 
to the carriage of fruit. 

The whoh* eoiTespon<hm<*e gives a fairly eomplett* account 
of the sulijoct and contains much valuable information; — 

Tho Ihiion-Cunlle Mai! Htc(nnifhiji) Com^puny, LltL-do 
Cape Toivh Ayenoy, 

We bav(» given this matter oui’ very careful consideration, 
and with a view to having all the information possible before 
us w^e have asked ('ajitain McLean Wait (our r(*pr<‘scntative in 
Now" York) to ascertain the practice in New York, both in 
regard to the shore refrigerators, the carriage on the mihvays, 
and the rofrigeralion in the steanu»rs running to ajul from .Now 
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York. We have now received his report upon cold storage 
and the carriage of fruit in refrigerated cars by railway. 

Mr. Molteno has also considered tlie luattei* in the light of 
his experience at tlie .Cape, and the experience of the shippers 
with the results during the past season. 

We are thoroughly (*onvinced tliat tlu^ troubles wlii<‘h 
have arisen in regard to the failure in the (‘ase of grapes, and 
to a limited extent in the case of other fiaiits, have ])eon due to 
the fact that the fruit, either when packed or dining transit, 
or by lying in the sun at the stations or at the docks, has 
been allowed to attain a considerable temperature, and no 
amount of refrigeration afterwards has beeu able to remedy 
this original fault. Mr. Molteno had come to this conclusion 
independently of the information from Now York, but you will 
observe that the greatest stress is laid upon this point, both by 
Captain McLean Wait and by the gentlemen Avhoin he inter¬ 
viewed. 

The matter is so important that wo quote Captain McLoaii 
Wait’s words: ‘ The point which struck me most daring the 
inquiries T have made, is the great stress which everyone lays 
upon keeping the fruit cool for x)acking, and during transit to 
refx'igeratoi\s. Nearly all the failui^es to out-turn successfully 
appear to have arisen from neglect in taking this precaution.' 
Further, in the interview witli Mr. Thurston, whej‘e deitiils will 
be found of the manner in which the fruit is kept cool, out of 
the sun, and only packed late in the evening when the tem¬ 
perature has fallen to the minimum, he says : * Mr. Thurston 
regards the cooling off of the fruit, prior to packing, as an 
absolute essential to successful delivery.* He says that if the 
fruit is packed during a hot day, when it 'ivoukl naturally 
retain heat, no amount of after-rofrigeration will have the 
necessary preservative effect, because, although the outside of 
the fruit may be apparently cool, still, the inside having 
retained the heat, a process of decay is set up under I'efrigor- 
atiou. 

There are other details in the report itself to whicli wii 
would refer you, such as the character of the sheds in which 
the fruit is packed, and the best temperature at which it 
should be maintained. 

You will recollect that Mr. Dicey j)oiuted out that his 
fruit had carried without I'ofrigeration on the railway, but in 
the c<X)l chamber it had failed. Tlie explanation is that in 
transit to the refrigerator the boxes of fruit had become 
thoroughly heated, and the refrigemtiou afterwards had failed 
to remedy this prime defect. 

You will observe that in all the handling of the fruit 
everything is arranged so that the heat may be avoided as 
much as possible, in fact, the transfer of the fruit is earned out 
at night, as well as from the car to the shqi, the fruit going 
direct from the refrigerator car to the ship’s refrigerator. 

With regard to the use of fans, upon which Mr, Pickstone 
expressed an opinion, we have gone into this question and we 
are of opinion that fans are only used whore the position of 



a battery of* i)ii)Os is such as to necessitate the use of a fan for 
passing air over tlu‘ i)ipes hofon^ passing it into the <*hainl)er, 
or oven in tht^ ehainbei* itself; but where pipes are arranged 
aromid, or at tlie two ends of, the (diainlxu*, this is not 
necessary, and we cannot sec a»iy advantage in putting fans in 
clianibers so coinplotoly suppraxl as are tliose of oxir stoaniers. 

W(' are giving very careful (‘onsideration to the (piostion 
of the ])r<)i)(‘r stowage n our cool cliainbers, and new insti*uc- 
tions ar(‘ Ix^ing prcpai'<id for nil the engineers with special 
observations on parthailar arrangehionts in individual ships. 
Tliese will be useful for the shore refrigerator also. 

We shall also be sending out to Mr. Ilurinan very carefully 
ccmsid<n‘ed instru<*tionfi in I'cgard to the inode of stowage to be 
adopted so as to (uisui'e a complete oireulation an(i the main- 
tonau(‘(‘ of a nnifonn temperatur<‘ in every part of the 
r(‘frig<‘rator. 

From wliat wo have sahl, and from Captain McLean Wait’s 
repprt, you will txu'ceivo the imnumse importanoe of having the 
fruit iiroperly dealt with before it rea(*hes our cool (‘hamber, 
or ev<m the (*ool cliamhor in the docks; but we think it of great 
importance that you shotdd get the Ilortuadtural Board and 
tJie Fruit Kxporf Assoedation to agrc'o to have the fruit placed, 
foi* at least two days before being shipfx^d, in the shore 
refrigerator, and this riil<‘ slionld apply to all fruit. 

We think the attention of the Cape Orchard Company and 
Mr. Pickstono should be drawn to the considerations which we 
have advanced aboves and wo have no objection to their 
having a ooi>y of the enclosed reports, and, if you think ftt. of 
this lett(a* of ours. 

We ihiiik som<‘ interest sho\ild be Uikeu in the manago- 
nuMit of the refrigei'ator on shore with a view to seeing that 
the projxu' teinporature is really observed, with the proper 
stowage so as to admit of the free oireulation of the air at the 
bottom and round all tli<‘ cases being ixissiblc, and the stowage 
in the shore refrigerator shonhi bo as looser as is possible, con¬ 
sistent with the space at your <lispobal. It would bo the 
grc'atest mistak<» to cra.mp the fruit iii the shore refrigerator, 

Wc presuiiu^ ihai it can be arrang(‘d for the transfer of 
fruit from the rtd*i'ig(U’ator on shore to th(» ship’s refrigerator 
in a way that will avoid it being <lonc in the sun and with as 
little delay as possihh^ 

Mr. Do K<x*h, of ‘The Vines,’ Coustantia, has recently left 
for the C^ape. ifesaw the fruit here during the season, and 
was much impresscxl witli the bad packing and poor quality of 
some of the fruil. He is a member of the Coustantia FVuit 
(lrow(U's’ Association. Mr, Van Jh*eda, of Hanptville, Coustantia, 
also takes an iutor(‘st in this (lucstion, and can tell how fruit 
has bcim in th(i sun before going on to the railway, and also as 
to bad pa<*king. It would bo useful if more air holes could b(' 
given to the cases with grapes, x)acked with wood wool, 

Coi)y of the enclosed reports should be given to the Horti¬ 
cultural Board and the J<'i*uit Export Association, with extracts 
from this letter, 
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(ktpimn McLean Wait—la tin Union-Ca^He Mm! Sfeanis^liip 
(^ompany, LUh 

In reply to your letter of Aiipfust 10, I bepr to liand yon 
a memorandum of interviews (and inspeetions) ^vhich I liave 
had with (l)-Riio Railway West Kieight l)oi)artnient, (2)- 
Morehaiits’Refiicrerating Company,(Jl) Manhattan I^e^ligelatov 
Co, (t)-Mr. C. E. Thurston, Kiuit Agent, Jay Street, New 
Yoik. I had also hoped to examine one or two vessels belong¬ 
ing to tlie Fruit Despatch Co, and the ITnited Emit Co,, of this 
city, but have not been ftueeessful this week. 1 will endeavour 
to do ao next week, and write you further. 

I also liave the pleasuie to hand you a pamphlet, ‘ Cold 
Storage,' published in New York in Apiilof this year, which 
eoutaitis, among other things, a very good doseription of tin* 
fire-proof cold store recently erected by tlie Morehants' 
Refrigerating Co. hi Jersey City. This is a magnifi(*ent 
installation, and is extremely well kejit. 

Fannin -The writer learns that, up to the 

present, opinions are much divided as to th(‘ utility and 
])raetioal value of fans in refrigerators. You will notice that 
while the Merchants’ Refrigerating Co. avoid their use, the 
Manhattan Cold Storage Co. (also a large concern) think theie 
is nothing like them. The Arctic Cold Storage Co., in West 
Street, do not use fans. This is a comparatively small establish¬ 
ment; while the Riverbide Cold Stoi'age Co., which is, I am 
informed, about the same size and capacity, do use them, with 
an expansion machine, whereby no pipes are placed in the 
eliambers, but the cold air is driven from th<^ various concentra¬ 
tion bunkers into the storage I’ooms. 

I cannot liiul, up to the i)resent, that any tans aie used in 
either refrigerating cars, or in steamers' refiigeiators, but 
I hope to be better posted next week with regard to the latter. 

The point which struck me most during the iiicpiirios 
T have made, is the groat stress which everyone lays upon keep¬ 
ing the fruit cool for packing and during tiansit to lefiiger- 
ators. Nearly all the failures to out-turn buceessfully appear to 
liavo aiiseii from neglect in taking tliis precaution. 


Intci*vmc ulih Mi\ C. A, Thompson, Manaf/(T oj Brie Rail com} 
irc.s^ Freight J)cparinicnl, 

Thib railway brings nearly all the C^aliforiiia fruit to New 
York, and is <Iaily liaiulling very eonsiderable ((iiantities. For 
instance, the day on wliieh the wiiter made his inspection tlu^ 
company were dealing with forty cars, each averaging about 25 
tons measurement. 

The cars, for the mo^t pait, are built at Chicago, either by 
the American Car and Foundry Company, or the Wells and 
French Company: the price the subscriber could not actually 
get at, but was informed they cost about $10,000. Some 
cany 25 tons measurement, and some tons measurement. 
The insulation is cow hair. Bach car is fitted with double air- 



tight hinged doors in tlie penti*e of the sides, the cars are cooled by 
means of ice bunkers placed nt eachen*!, and filled from tlieto|>. 
The ice is not allowed to go right to the floor, but tlic bottom 
and top of the bunker are so constructed that a current of air is 
in constant circulation. The caiMicity of each bunker is from 
1 to 1^ tons, ill accordance with the size of the car. 

FauH. -There are no fans ever used in the cars- There are 
two overhead vimtilators at each end above the ice bunkers, 
size about 18 inches square. The feniporatnre kept is h’om 
.30 to8« V. 

Tlie time ocimpied in transit, from tlie time of the shipment 
of fruit in Oalifornia to the time of delivery in New York, is 
about seven days. Along the track at certain stations supplies 
of ice are held, by means of which the ice bunkers are 
repleni.shetl as required. 

AVoiwj/c oj Fruit. - -The cases are stowed in such a manner 
that the cold air can have access to each package. In order 
to accomplish this, it is nece.s.sary to use a good deal of light 
wood for shoring off the packages, and for building the lane 
and alleyways by means of which the air can fully circulate. 

DiHcharoe of (Jm'h, This is always so arranged that the 
heat may bo avoldisl as much as [lossible. The general custom 
is to commonw work about 1 o’clock in the morning, and 
endeavour to got finished at 7 o’clock at tlic latest. The fruit 
is discharged into an oiion-sided shed at tho Krio Company’s 
promises, I’ier 20, Nrw York, and is staeked, in accordance witli 
marks, in lilocks and alleyways so that tho buyers can easily 
walk round. Tho lids of tho top tiers of each consignment are 
opened, and tlio fruit exposed for ins)>oction. Tho dealers are 
snppliod with a printed cattdoguo from whieli they can make 
thoir selection, ami tlio fruit is sold from 8 o’clock to about 11 
o’clock, at which lattor lionr tho auction is gouorally finished. 
The auction room is in tlic upiKu* part of th(‘ IniihUng on the 
pier, so that there is no delay to the dealers. Tlie writer was 
informed tliat liy 2 o’clock in tho afternoon the ((uay was elear 
of the morning’s fruit. 

Or(‘at str<‘HH is laid on keeping tlie teiniHU'atniv to the 
proper mark all tho way along tlio track, and also on the 
manipulation of tho car voiitilators in m'coi'daiico witli the state 
of tho wcatlior. Tlio Kailrotul Company act upon the desire 
and imstructiou of tlio fruit sIujiikm’h with rcgiud to the 
tomporatnri' to l)c kept. 

Mr. Thompson says that there is a movement on foot to 
(•ool tlie ears electrically, but at present it has not been taken 
up with any onthusinm owing to diflU'ultios which might occur 
if tho train was side-tracked, or when accidents happen, which 
are fairly frisinont in causing ilelays. 

The transference of the fruit for exportation fmn car to 
ship is dealt with very rapidly. The work is careied on during 
the cool of the evening, and the fruit goes direct from the car 
to the slilp’s refrigerator. 
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hitervipw with Mr. John BurgcRH^ Manager oj the Mervhantfi' 

Refrigen'afor Company, North Moore Street, New Vorh, 

Thib geutlcman is in chai^^e of a voiy largo installation ol 
cold storage plant in Now Voik, a building of eight stoiu^siii 
height, and capable of cooling 1(),()()0 tons of pioduco at 
40 cubic feet. This comiiany have also another and huger fire¬ 
proof storage house in New Jeiso>, oai)al)le of dealing A\ith 
87,500 tons at 40 cubic feet, a doboiiplion of which is now 
enclosed. The establishniout over which ]\rr. Hiirgess presides, 
in Nortli Moore Street, has been uinning for about thirteen 
years. It is fitted with the latest design of Fleine’s safet> 
water tube boilerb, and a Pontifex absorption brine circulator, 
built at Carbonndals, Pa , and also has one of the Isbell-Porter 
Company’s polar absorption machines (a design of which is 
shown on page 101 of the pamphlet), built at Newark, New 
Jersey, both of which, Mr. Huigcss says, give e\cellent e(‘(momi- 
cal results. 

The staff required to keep uj) the boiler and engine 
department is thiee engineers and three firemen. The store is 
fitted with elevators throughout, some of w^hieh aie insulated 
ante-rooms of same pattern as those entirtdy userl in th(' newer 
building in New Jersey. 

A eomplete installation of electiic light is installed through- 
oxit the building, and the goods are liandled on the floors in 
specially constructed trucks, which not only reduce the labour, 
but prevent undue shaking and knocking about of the conteuls 
of packages, such as eggs, fruit, etc. 

Use of jPans.—Mr. Buigess is not favouiable to the use of 
fans in the chambers; he does not seethe necessity for them. 
The writer went through the ivhole of the rooms, and they 
were boautifally diy and sweet, and his attention was drawni 
to the consignments of batter and cheese, which had boon 
stored for over five months and kept in a iinifoun temperature 
the whole of the time, and Mr. Burgess had not the slightest 
anxiety but that tlu^y w^ould come out just as fi‘(»sh as the 
day they went in. Tomiiernture, 20" F. 

Piping, The system of piping is showui on page 15t) of the 
pamphlet. 

Cross over-head piping is not useti. The insulation i- lire 
proof, and is obtaiiu'd from iron filings specially tieatc'd. 

Temperatnre, —Mr. Burgess handles meat, poultry ami game 
at about 10% eggs at 81 , apples and pears at 81 , and other soft 
fruits at about SO", but tlxese lattm* never remain vei y long in 
the chambers. He also lays veiy gicat stress upon the <*ondi- 
tiou ill which fruit, butter, meat, etc, aio received for 
refrigeration, and insists that the heat must be out of tlie 
articles before they can be preserved in the chambers snccess- 
fully, 

Unifomn Tempe^^atMve,--Aw absolutely uniform temp(n*a- 
ture is also essential and great care is taken to maintain this. 
Kacli room is fitted with an automatic cireulai* temperature* 
indicator (or clock), and the writer examined numerous eai*ds, 
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oaeh a w(3<*k\s A\<)rk. These wc‘ro beautifully imifonn 

iiud poiiittnl U) the fact that th(‘ eooliug ]>laiit was ablo to b(‘ 
inani})alat(Ml to a gr<‘a<- nieety. 

iMi*. Thirtyt'ss had no of tlie stoiapfc'of {?i*ai)es, 

but s(MMiie<l to t.hink that a lein|HM*atui*(‘ of abi)ut J50 1o 10 
onglit to K<)o<i r(*sults, but he lai<l ^reat stress on thc‘ apfo 
of tht' fruit when it was reetnved for eoolin^. Tlie Avriter was 
vt‘ry inueh strii(*k witli the absolute* eleanliiiess of tin* 
(*ha.mbers, and the (*ntii*e absenee* of odour, or leaka.gt* of any 
sort. 


lutvn'ii'iv irifh ^fr. Hrrhcrl O. Slono, ut ch(tr(/r of ihv Munlud- 

tan Ilcfnucrator Company^ llV.s/ amJ Horatio aSV/ 7 v 7 .v, 

Mctr Vor/i' (^ily. 

Tliis is a lai’^u* r<*frig<*iatin^ establisluneid, eiapable of 
dealin^j; with about 5,000 tons of all kinds of stones. The writer 
was taken into various rooms, aiul saw und<‘r re^frigeratiou and 
eool stora^tS meat, pi-Jins (‘te., butl(‘i% eji^Kw, fish in barrels, <lri<‘d 
and fi'esh fruits of all kinds (with tluM^xeeption of ^rape^s and 
j)(*aehos), v(*K(dabh‘s of all kimls, and floral pi'oduee* sueh as 
bulbs of lily of tin* valh^y, JapaneM* lily bulbs, and othc'rs 
of a sueh like nature*. 

Tlu* buildinjj: is eoustruete**! Avith eight floors, and insula¬ 
tion is min(*ral wool. The proe(*ss us(‘d is the ammonia and 
brine syst<*ni, put tinough pip(*s pla<*e<l in what (liey <‘all 
‘bunk(*rs’ in <*a<*h <*hamber, that is, tln^ pipes ai*(* <*oneentrated 
into one spot, and not fitt<*d all round tin* ehambors. Undei* 
this system, wbieh api>li<H only to those rooms wh(*re it is 
neeessary to k(*(*p the U^tnperatun’i from about uinvards, 
r2-ineh eleetrie fans ar<% us<»d to (dTeet a unift)rni t<nnperature. 

7*osifion of Fans, These are placed near the floor and 
olos(^ to the cooling pipes, ami dire<*t the air upwards to the 
roof, below wliii(*h is pla<n*d a kind of fals(>i ceiTuig with faii'ly 
close-litting slat openings, The cold air finds its way throiigli 
tluvse and by gravity dc'^cends, thus <*nsuring the e(|ual dis- 
tribut.ion of <*<)ld air aJl ov<*r tin* chamb(*r. Tin* manager was 
very strong on this system ladng the best om*, ami altogethet* 
placing out of courf, {,\w arrangennmt d(»scrib(*d as exisling in 
tin* Merchants' |{t‘frig(*raliug (Company. Mr, Stom* said that 
he did not think that tln*y could be successful without the 
fans. He pia(*ed a high value upon their us(*, and thought 
that wlnu*<^ fruit and vegetables n(»r<* concermah thcM'onstant 
movement of air must hav<‘ the best ef1<*(?t. 

This establishment is also fitted with a large cold-air fan 
in the fh*st floor, whi<di th(*y can put on to various chambers as 
tlnsy might desire, to freshen the atmosphere or to sweeten 
the chambei*s wIumh* one particular kind of article has been 
stored for a long p(n*iod. 

There seems to be a good deal to be said for tin* system, but 
the writer could not understand why tlui fans could not be 
used equally w(dl in chandmrs entirely fitted all round with 
piping. Those latter pipes would be, naturally, of much smaller 
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diameter and loss liable to leakage, of which tliere appears to 
be a considerable quantity in all the chambers which were 
inspected. As an answer to this, Mr. Stone said tliat when 
space was a great object, the banker system enabled thorn 
to stow more closely, and utilize more particularly every inch 
of space at their command. 

The plant is run by three water-tube boilers, and threc^ 
Pontifex-Henriqnes machines, built at Newark, and put in 
under the supervision of the Star Engineering Comi)any, Con¬ 
sulting Engineers, of 238, Broadway, New York. This inacliiuo 
is very similar to the Lsbell-Porter, but differs in the way of 
having various alterations in the fitment of valves. While 
cooling a full load the consumption of fuel i.s 15 tons, and tlie 
labour recpiired to upkeep the above is three engineers, three 
llremen, and three cleaners. 

Temperatures. game, etc., are kept at 10'; batter, 
27”; eggs, 31'; fish in barrels, 20 ; dried and fresh fruits, from 
34 to 30”; vegetables 38 ; floral prodiu^e in cases, 37 . 

With regard to the meat chambers, kept at a temperature 
of around about zero, the installation of i>iping ])laced within 
them is sufficient to (msure what is wanted without the 
assistance of fans. 

Interview with Mr. C, E. Thurston, late Manager of the Earl 

Fruit Company, and at present one of the largest 
forwarding Fruit Agents in New Vorh. 

This gentleman says that he has been dealing for the last 
fifteen years with the growth and carrying of apples, oranges, 
pears, peaches, plums, cherries, and grapes. 

Picking of the Fmiii. —This, in his judgement, recpiires the 
greatest care, because it is necessary to distinguisli between 
fruits which arc for domestic purposes, and those which arc 
for exportation. If for the former, then the fruit can be 
picked in more mature state, naturally, than if for the latter, 
where some long i)enod must elapse before it is put in the 
market; but for whichever riltimatc use the fruit is intended, 
Mr. Thurston is veiy strongly of opinion that successful 
delivery on to the market is only attained by watching this 
point in the closest possible manner. The fruit is always 
picked very early in the morning before the .sun gains any 
strength at all, and it is gathered into shallow, long boxes, 
which have the sides perforated with holes, about Ij inches in 
diameter, and capable of containing about 20 If), of fruit in two 
layers only, so as to prevent, as much as possible, the slightest 
bruising while in transit from the orchards to tho packing 
houses. The boxes are brought to the shelter of the packing 
shed, where they remain stacked up out of the sun during the 
whole of the day, and are not packed until quite late in the 
evening when tho temperature has fallen to the minimum. 
Mr. Thurston regards the cooling off of the fruit, prior to 
packing, as an absolute essential to successful delivery. He says 
that if the fruit is packed during a hot day, when it would 
naturally retain heat, no amount of after-refrigeration will 
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have the noeessary i)ersorvati\o ofh^et, boeauso, aUhoTip;li the* 
outside of the Emit may be apparently cool, still, the in‘-i(le 
having lelained the heal, a pioecss of decMy is set up under 
refrigeration. 

Pa(hui(/ Hhc(Js. These aie praetieally oi)eu-aii stiuctare*-, 
having nioi(‘ly a thick loof to keep out siin and rain, and the 
‘-ides left as op<Mi as possible so as to allow all the aii to get at 
the fiuit whih' it i-^ bt^ing packed. The tempeiatiire ol the 
packing rooms would be tliat, naturally, of the out‘-ide atmos¬ 
phere, and none of them as tar as Mi.Thuiston has .-^een, or 
lias e\(U' heaid of, are artiticially cooled. 

Tomperafinr /n trJiicJt Fnnt carnvA henl, Mr. Thurston 
has found that the most leliable temperature in which to 
cairy fiuit is *‘^8 , This is tlie temperature^ wdiich the fruit 
experts instinct the Ameiiean Lino to maintain, and duiing the 
live years he has been expoitiiig to Oovent Qai*d<m, the results 
have been excclhmt, and imleed, accoiding to him, faihiie to 
delivei in splendid older has been almost entirely absent. 

With regard to keeping this temperatui‘e on the rail cars 
during tlie hot months, there has been a ditficiilty und<u* tlu^ 
present system of cooling with ice bunkers, and although the 
ends of the ears nia> have been ke])t fiom 80“ to 88, he 
is of opinion that in the eeiilre it has been mou* like 1.5 . 
Notwithstanding this high jum[), he has had to record but 
few mishaps, and thinks if he can always ensure an average 
teini)eratuic‘ of 10 in the ears, and 88 in the steamers, 
but little of his fruit will sufler. Mr Thurston has not seen 
the necessity or value, as yet, of using fans in cold storage, 
lie IS an advocate for changing the air in tluj cais by opening 
the side doors and ventilators wlum he can do so in cool 
weather, more esp<'eially when orang(’)s or hard pearfi are 
being dealt with; but the writer gathered that the points 
upon wdiieh Mr. Thinstoulaid the greatest stress wore—first, 
the slate of the fruit when it is picked, and secondly, 
the avoidance of heat during (ho process of pleking and up 
to the limo it is jilaced in the refiigerator cars. In order 
more rearlily to assist tliis, the fiuit is always eonveyerl to, 
and loaded on, the <*ars duiing the small hours of the 
morning, and transferred from the ears to the sliij) at N<wv 
York during the <*o<)l hours of the evening or night. 


The Mail Hfearnnhip CoinfMh to 

Capetown Ageneip 

Witli reforeneo to the suggostiouH contained in your letter 
of October 21 and 28 in regard to placing fans iu one or two 
steamers carrying grapes in tlie early part of the year, we 
have been very desirous to meet the wishes of Mr. Dicey and 
Mr. Piekhtono, if at all possible, and with this view wcliavehad 
a long eon«'Ultation with Messrs, J. & E. Hall, Ltd., who are 
people wlio have (‘arried out the refrigeration in tlie majority 
of steamers cm vying fruit, and particularly that of the steamers 
to which Mr. Piekstono alluded and which ho wnv, namely, 
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those carrying bananas from Jamaica. SVc have tlih(Misse<l 
the whole subject with this liim and our sup<n‘intcudont 
engineer, and the result is jiisl what we anticipated in our 
letter to you of October 1, when we ])onite(l out that a co7i- 
fusion had arisen in the minds of Mr. Pickstone and Mr. Dicc^y 
in regard to two dilferent systems of lefiigeiation. Thev<‘ 
is no .system of icfiigeiation in wdiieh fans aie plaeed in th<‘ 
ehambers themsolvea. If fans were jdaeed in our (Ounnbers, 
the result would be to destiny thopiesent system of antomatie 
cireulation and cooling, and endanger tlu^ carrying in the‘-c 
chambers. We enclo‘"e a eopy of a letter whieh Messrs. J, & M. 
Hall addressed to us on this subjoet after our inteiview, from 
which you will observe that the> unhesitatingly <*ondemu the 
possibility of fans in the eliambers. 

Yon will he interested to observe what they state in 
regaid to th<‘ desirability of the fruit being eooled bc'foreliand 
on shore, together with the other ohservatloiH towards the 
latter end of their letter. As already nnmtionod, this firm lias 
a wider exptn*ieuee than any other in the cai riage of fruit in 
cool ehambers from every part of the woild. Th<u*e is no 
higher authority on the subject. We are veu'y desirous of 
assuring Mc^ssrs Piekstone and Dieey that w^e are ready to do 
anything and everything whieh will contribute to the sueeesaful 
carriage of the fruit, and we therefore desire that you should 
send them a copy of this letter, as well as that of Messrs. 
J. k E. Hall 

As wo have already pointed out, Mr. Molteno has given 
this <|uc«tiou his very careful consideration, wdth an experience 
of what has taken place at both ends, and he has no doubt 
that tlie secret of the w'aut of success in regard to the carriage 
of the grapes has been the fact that tliey have been exi)osed 
to liigh temperatures during and after ])ieking and before they 
have been placed in the cool chamber, and that if tlio {)ioi)(*r 
means are taken to obviate this, tlu‘re would be the same 
success in carrying this fruit as with the other fruits. 

We again mention the ex|)erienco of Mr. W. 11. Lat<‘gan, 
who, even without special refiigoration and by the adoption 
ol pi'ccautioiis in regard it) tin' hour of picking and mode of 
packing, has been universally successful in sending his fruit 
in the same ehambers in wiiieh otlnn* fruit was carried badly. 

We w'ero very pleased to observe the tone of Mr. llammors- 
ley-IIeenan’s letter in aeknowiedging receipt of a copy of our 
letter euelosing information gained at New York, because it 
evinces a great readiness to assist us in every way in this 
matter. The regulations which we have drawn up in regard 
to the mode of seeuriug the iiassage of the cold air in oiii* 
chambers by means of dunnage below and keeping airways 
throughout the mass in the direction of the current of tho air, 
are all appU<*able to tho stowage of the fruit in the cool cham¬ 
ber on shore, but in tlie latter the air spaces around the cases 
should all be increased so as to obviate any doubt of tho cold 
air reaching tho cases as soon as possible to get tho first heat 
reduced. 



^7. d: M, IfaU^ Lid. lo ( nion-Cuhih Mini 
SlHnnshif) ComiHiny, Ltd, 

VW have bton (*()iisi(It‘iini>, as you r(<|ues((Ml, Hie i)ioposal 
to add Tans to th(‘ie(Vii>erale(l ehnniHMs on lioaid your sliips, 
wherein fruit is eaiii(‘(l h oni the Cape*, and here su<*h eliarn- 
bevs aie at present cooled b,> nutans of briiu' liipe^, fixed on the 
sides and ends of tlu' chaiubtas. W(‘ undeistand that the 
])ioposal is based on the assumption that tlie fans ill have 
the elTeet of ensuring gieater imifonnity tlnoughout tlie 
chunbers. 

There tuv three systems by which fiuit is cairied in 
refrigerated cliaiiibers, viz.: 

(I) Cold air from a cool <Iry air macliint^ is delivered direct 
to the chamber but with spe<*ial pu‘cautions to pie\ent its 
coming in contact wdtii the fruit until it has been tcmipered by 
mixing witli the air abeady in tlie ehambej*. As this system 
does not apply w^ith a CO machine, it ne(‘d not be fuithor 
dealt wuth li(u*<‘. 

(li) Brine grids aie arranged on tlie sides and (mkIs of tlie 
chambiM* with w-’cioden diaphiagms in front of them (‘xtmiding to 
within about (1 in(*lies from the toi) ami bottom of the chamber. 
The air cooled by contact with th(M*old pipes falls on account 
of its greater demsity and can only b(» ri‘placed by aii drawm 
in from the top of the chamber, conseMpumtly an active air 
current is‘•et ui);th<‘ cold air passes along the floor battens 
uiulor the cargo, rises through the cargo and returns through 
the toj) opening above the cliapliragin to b(» l(^•cool(Hl, This Is 
the most peifeet system of ah circulation, as it is entirely 
automatic and continues without liUermihsiou, so long as the 
pipes are eolder than tlie ehamber. It is obvious, howeveus that 
the system is liuiite<l in Us ap|)licatiou by tlie size of the 
chandler, and lor eliambers over a certain width artificial 
circulation is nc<*cssary as explained in system 3. 

(Ji) Air is cooled b,> lading (dr<*ulat(*(l by a fan over a nest 
of cold brine pipes arrangeil exteinally to the chamber and 
then didivered in larg<» volunu^s to thechamher. This system 
is adopted in the <*ase of \(*ry huge chambers, such as the com- 
ph»t(‘ Uwerui decks or holds of a vcss<*l. It nccissUates a very 
comphde systcmi of sm*tion and d(*livei y air trunks arranged with 
adjustable slides, and as thi»se nlides have* to be regulated from 
time to ti!m‘ during the voyage as tlm 1 hormometeivs may 
indicate, tlie trunks have to bo of a size* snllieient For a man to 
crawl along. 

Voiir chambeis are of Muall size, and without cousideriug 
for the moment any (luostiou of vonveni<nrc of one 'system over 
the other or loss of space due to air trunks, ot<*, we are satisfied 
that the system 2, vvhicli you haveudopltnl, is the best from the 
point of view'’ of the keeping of the fruit iu good condition. 
For instances supposing the fruit in one portion of the ehamber 
is riiier than in otlun* parts, greater lu^at will bo generated 
and a more encrg(di<* eooliiig aetlou will be reituired at the 
point. By the meeliaideal air circulating system this will bo 
attained by the i‘ogulation of the air slides, but the attendant 
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’vvill only do this after he has obnorvcd the indication ol* groator 
geuoiatioii of heat by the clfambor theriuonietcrs. In cluimbors 
litted as yours with faystoni 2. tho more energetic cooling action 
is automatically brought into play instanlanoonsly by even ho 
slight a rise as would hardly bo obwervabh' on a tliernioi»ietm% 

The diaphragms in front of tho grids prevent any radiation 
of excessive cold against the fruit, and wo consider it is (^asicr 
to keep an ecpiable temperature witliout any excessive local 
variation by means of your system than with tho jiioclianical 
air system. 

The proposal whicli we understand has been made is to 
introduce into your chambers, fitted, as they arc, with side grids 
and diaphragms, and working with the automatic air system, 
fans in order, we suppose, to circulate tho air and ensure an 
evou temperature throughout. 

In the first place, a fan necessitates air suction and delivery 
trunks, without which the air cannot be distributed (wenly 
throughout the chamber; such trunks must be large oiiougli 
for a man to crawl along, as it is impossible to adjust air slides 
properly until after tlio <*argo is in ; then the air, either on the 
suction or delivery side of tlie fan, must bo caused to pass over 
the cooling pipes, and it is not easy to see bow this eau be 
done without adopting system 3 in its entirety. 

Supposing a fan were introduced without any special 
arrangements for passing the air over th(^ cooling burfacos, the 
effect of the cold pipes in removing the excess of moisture 
from the air would be lost to a great extent, and we should 
expect the air to attain a more humid nature, which would not 
be so good for the preservation of the fruit. Of eou»*se, no 
circulation of air in the chamber can affect the gases given off 
by the fruit; tliese can only bo got rid of by introducing fi‘ehh 
air from tho atmosphoiv, which we think unnecessary, but 
which, if adopted, would necessitate an additional air-coolcr in 
order to cool down the fresh incoming air to the temperature 
of the fruit chamber. Where this is not done, tlie frt'sli 
incoming air would not only warm tho fruit which it impinges 
upon, but it would alHO introduce a considerable amount of 
moisture. 

Furthermore, the introduction of a fan would quite upset 
the automatic movement of the air which now goes on ami 
might consequently prove very detrimental. In sliort, either 
the automatic system or the mechanical system should be 
adopted, but not a combination of both, and we b(*lieve yon will 
secure the best results by the automatic system which you 
have. 

Of course any system depends for its success upon proper 
stovirage of the cargo and the leaving of air spaces, and we 
understand this is a point to w'hich you have given careful 
attention. It would also be of immense advantage if all fmit 
before stowing in bulk on board could be cooled beforehand in 
stores awhore, and we do not think that suflicient importance is 
attached to this. When a cargo of warm fruit is stored in 
a large bulk, it stands to reason that it must take cousUlerably 
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longer for the lu^at to b(^ got rid ol* and tlie fniit bronglit do'wu 
to the temi)cratiir<» at whirli it ought to be <vii*i*io(l, than if the 
fruit is exposed in a cold chamber asiioie with considoiablo air 
spaces around the cases, and it is theiefoic ob\ious timt fiaiit 
which has thus been cooled leforo shipment has a nui<*h better 
chance of being landed in this country in a good condition. 
Moreover, the material used for packing the fruit being a good 
non-(‘onductor of heat furtlier militates against the rapid cooling 
of the fruit and enables it to hold its heat longer than would other¬ 
wise be the ease. It is advisable, therefore, that the minimum 
quantity of this material should bo used—only what is just 
hultieient to prevent bruising. The adoption of cold storage 
ashore would probably also ensure the better inspection of the 
fruit and the rejection of over-ripe fruit, which no system of 
refrigeration can bi*iug satisfac^torily to this country. 

(hVRHIA(?H: OF FRUIT FROM BARBADOS. 

We publisli also for general information the following 
eorrespondenee, which has passed between the Imperial 
Oonunisaioner of Agrhndture for the West Indies and the 
Royal Mail Steam Packet Oom])any, lelativ'o to the con\eyaiu*c‘ 
of fruit by the steamers of tlio company between the AVesl 
Indies and the United Kingdom : 

Imperial UommiHsioiiei* oj AyrivaKure -io the Mamiyer^Hoynl 
Mai! Sham Pavket ComiHUiy, 

Bai’bados, 

neeembor 15, IDOJk 
Sir, 

On my return to Barba<los from th<‘ riuU*d States by way 
of Jamaica, I found your letter of September 15 awaiting me. 

I have been greatly interested to read what you pay in 
regard to the dilTer<»ut methods adopt<‘d for carrying fruit from 
the West IndicH. 

The special plan adopted for packing tim Ohineso banana 
(which is identical with the (/lumry banana) a( Barbados is, vvo 
are eonvin<*ed, tho best in the interests of the jdanters here. 
We desire to establish a trade hi this banana on entirely 
diiTerent lines from t;hnt julopted at/ Jamaica, by the United 
Fruit Uoiupany, and at Trinidad by the Symington Syndicate. 

We propose to continue this form of packing as wo believe 
it is calculated to yield tho l)Obt results, provided wc obtain 
buitablc coiulitioub on board the Royal Mail steamers. Under 
ordinary circumstances, we believe that an ellicient Hystom of 
ventilation by means of fans should be sufficient to enable this 
fruit to arrive In England iu excellent condition. Of course, 
if the weather continues hot all the way, as hai)pened iu the 
case of the shipment by the ‘ Orinoco ’ in August last, this system 
may break down; but even then, if care lx* taken to stow tlio 
fruit with alleys all round and with a circulation of air beneath 
and above the fruit, the chances are that a large proportion 
of it will arrive in good condition. 
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In view of the jfi’Ortt eare llo\^ exei'cihod in (»viminLiij? ihe 
fruit before it ib shipped and in rejoctinji; all eiatosin v\ lii<*h 
the finit is too lipe or llie packing i*- imperfect, ifioro sliould 
be \ery few iustaii(*es in which any large propoition of 
the fiuit is landed in bad <*ondition, Th(‘ tendency of the 
company, 1 notice, is, wiieii fruit is landed in an uiisalisfaclory 
condition, to lay the blame on the ‘^election and iiacking at this 
end ; but tliis cannot possibly apply in tlio case of a ^^Jlolo con¬ 
signment going wiong, as happenc^d with the fruit‘-hipped l)y 
the ‘ Tagu-. ’ on August 15 last. This finit, as aliCiuly 
pointed out in my letter by last mail, mustliave been siihjeeted 
to veiy unfavourable eonditions to have arrived in a ‘ rotten’ 
condition. 

T fully appreeiate the nature of the diifieulties to b(‘ solved 
by the Hoyal iMail Company in affording exactly the right 
conditions for the Barbados fruit by all their present steamers. 
The subject is a eomi)aratively new one and it can only be 
adetjtialcly dealt nith by careful and sympathetic tieatment 
by all coii(*orued. This Dcpaitmcnt is taking a keen inteiest 
in it and is prepared to assist the Ko>al Mail Com])any to 
the fullest extent. 

In order to clear the ^^ay for a definite nm lei stand¬ 
ing in regard to tlie shipment of bananas li'oin the West 
Indies, it is desirable to distinguish between the speeial 
requiiements of Barbados, and the other islands. Baibados, 
at pie^eiit at all events, does not re<|uiie cold stoiag(‘ tor 
its bananas. It will eonthiiie to pack them in eiales, and all 
it rociulies is careful handling and thorough veiililatiou of the 
fruit chamber by means of fans sufiiciently largo to ensure 
a continuous current of air passing aiound the crates during 
the wliole voyage. 

All the other islands (including Ti iniclati, w heie the bananas 
are shipped loose without crates) >\ill reijuire, in my opinion, 
a system that provides cool air in large volume to be eireiilated 
thi'ough tlie fruit ehamber. The same air should be eontinu- 
ously passed through the chamber and returned to the 
refrigeratois, where, on each oeeasion, ii nould be (mth'ely 
deprived of its moisture. Tlu‘ best and, in fact, the only system 
that has proved satisfactory for this purpose is tlu‘ Hall system. 
No doubt you are fully a<‘<(uainted with this. Th<‘ City Office 
is 28, fc3t. Switliin’s Ijane, E.U. 

I cm luulerstand that, until there is a visible supply of 
bananas and other fruit, th(‘ Royal Mail Company cannot adoj)t 
this system in all their ships. On the other hand, until somo- 
tliiug is done to give confidence to the planters, tlioy will not 
feel justified in extending the cultivation of fruit on an ext(*n- 
sive scale, as in Jamaica. It would be well, therefore, if the 
company were to state exactly n hat they arc' proparocl to do 
to develop a fruit trade, and publish their views as early as 
possible. 

I have long realized, that with the best intentions in 
the world, the present mail shii)s are not siiitalih' foi' 
conveying fruit. The space available is too small, and 
the amount of freight possible to be earned by them will 



not justify tlu' installation of a c*oltl-stoiage system on tlie 
^calo iiocchsaiy to niool mtiiimmuits. What ai(‘ nooessai'y 
are shi})s spcM^ally iitfcMl for the fruit trade and capablo of 
steaming at least 15 knots pen* hour. If tJn^se cannot bo pro¬ 
vided, it will bo impt)bsiblo for the Itoyal JMail Company to 
look forward to any <*onsidorablo dovolopmont of tlio fuiit 
trade botwoon those islands and the Unitc^l King<loni. 

What has already been attempted by the lioyal Mail 
Company has, however, attracted a good deal of attention. 
TJie inter<‘st created by the visits of Mr, Symington, and the 
addresses delivered by him, in which he refers to tl)e support 
given to him by the Iloyal Mail Company, have raised expecta¬ 
tions that tlie eoin])any eannot now ignore. In fact, they are 
jdedged to alTorcl JMr. Symington’s scheme the fullest measure 
ot supi)ort, and it is cliHicult to understand how this can be 
don(‘ unless ships are specially fitted for dealing with the 
fruit now b<‘iiig giown at Trinidad and Tobago as the result 
of tlie understanding between the Ihiyal Mail Company and 
Mr. Symington. 

I have diseussed some of the points red'erred to in this 
letter with Captain Constantine, at Jamaica, and with CapUiin 
Owen, at Ihirbados. The latter oltieer has very carefully gone 
into details with im', and I am satislied that tho Royal Mail Com¬ 
pany cannot do Indtor tlian l)e guided by his wide ex])erienco 
and his intimate knowliMlge of the cireumbtances of these 
colonies. 


I have, ete., 

(Sgd.) J). MORRIS. 

Thv Ronnl J/rnY Packet Compciny - to the 

hninnal Connntmiouvv oj Aijnvnltarc for thv hidwa. 

IS, Moorgate Street, 

London, K.C., 

January 111, 11)01. 


Sir, 

! have to aeknowletlgc* the n*eeipt of your letter of the 
inth. ultimo (No. 1,502). 

From my prewious eommunicaiions you are aware that the 
(piestion of tlui conveyance of fruit from tho West Indies has 
been having my close poivoual attention. 

(Jhinv^v Bananan frooh Barbados, - I note that your desire 
is to establish a trade in the Chinese banana from Barbados on 
entirely difTorent linos from iliose adopted at Jamaica by the 
United Fruit Comjiany of IT.S.A., or at Trinidad by the Syming¬ 
ton Syndicate, and that, in your opinion, a system of ventila¬ 
tion by means of fans i.s Hulliciont to enable the Clnncse 
banana, when pack(*d in crates, to arrive in England in good 
eoudition. 
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1 also note tliat cold storage is not required for bananas 
from Barbados, provided tlio fruit chamber is thoroughly 
veutUated by fans sulliciontly large to ensure a current of air 
tlu’ough the compartment. 

Ordinary Bananaa and odier Fruiftt. -The result of my 
recent investigations lias caused me to form an opinion eoin<*i- 
dent with your own, as to the bcfti system of fitting steamers for 
the cariiage of fruit, and I have now arranged to fit the system 
recoiujnended by you in the ‘ Tagus * and‘Trent/in phiee of 
the existiiig system. The same air will then b(' eoutinnally 
l)ashed through the chambers and returned to the i*errjgeratoi*s, 
when, oil each occasion, it will be deprived of any moisture. 
When tliis work is carried out, and we luivts had time to 
ascertain by practical experience if the results aie satisfactory, 
niy company Avill tiiko into consideration fitting a similar 
system in tlie other mail steamers. 

The expense of making theeliaiige will be considerable, but 
it will be evidence of oiir desire of doing everything ptissiblc 
to meet your wishes, and it is a sati‘-faction to mo to know 
that you fully appreciate the difTlicuhies which wo liave had to 
solve in alTordiiig exactly the right conditions for the carriage 
of dilTeront classes of fruit in our mail steamers. 

1 agree with you that it is only by careful and sympathetic 
treatment by all concerned that a satisfactory rcfaiilt is possible. 

The information contained in your recent l(‘tters has been 
of the greatest assistance to us all. 

I agree with the view you express tliat, if the fi*uit trade 
develops, tlie space available in the mail steamers would be loo 
small to meet the possible requiremouts of the Fruit trade. 

I note that, in your opinion, it will bo nei^essary, if tlu» 
trade develops, to have ships specially fitted for the fruit 
trade, capable of steaming at least 15 knots per hour, and that, 
unless such vessels are provided, you consider that it will S)c 
impossible to look forward to any considerable development 
in the fruit trade between the West India Islands and tin* 
rnited Kingdom, 1 am communicating with the Oolonial 
011100,10 ascertain if the (foverument would entertain granting 
a subsidy for placing such v<*ssels on the servi(*o, as smdi Fast 
fruit sliips would be very expensive to run. 

It will, of course, lie apparent to you that this new trade 
will require nursing of this kind, as, apart from a subsidy in 
some form, it could hardly be expected to prosper. 

As the result of Further exiierieucc, I hope it may be 
found possible to carry fruit to Knglaud in good order in 
steamers of moi‘e modemte speed. 

I repeat that my company is dosirous of doing everything 
possible to assist in the develo]>inent of this trade betwciui the 
West India islands and the United Kingdom; and in thanking 
yon for the very valuable suggestioiis submitted in your com¬ 
munication now under ackuowledgcruont, 1 have to state that 
I shall bo only too pleased to take into consideration any 



rul'thci* proposals you liavo to olTor, r(‘ro^iiiziii^^ as I do Uio 
very important part you are taking to i)la<*o the* industry on 
a l)<‘tter footing. 

I have, etc., 

(Sgd.) OWKiV IMlIIddPS, 

Cluiirinau. 


Fhv Royut Mail Siva in Puvket Company fo f^rofvmir 
t/. l\ <rAlhu<fHvrqiu\ 


BarhacU^s, 

July 11)01. 

Dear Sir, 

Herewith I beg to Jiand you an extract of a letter* I'occived 
by me Irom tb(i Head Ollice of my (*ompany in London with 
refer(*n<*o to Homo rernarkH made (as to tin* condition of Fruit 
at time of shipment) by M<*ssrH. J. tVe K. Hall, Ltd., who haves 
just completed tlie littingH of tho "Tagus' and ‘Trent' for 
the cool transisort of fruit. 

I sliall be ghul if you will make known, through your 
Departrmmt, the ne<*(‘ssity for exercLsiug the greatest care in 
the picking of the fruit ho that it may b<s in the proper 
coudition at time of shipment. 

Thanking you in anticipation for what you may do in 
coimexioii with this matter, which in a very important one 
to Hhipp<»rs, 

I am, <‘tc., 

(Sg<l.) W. K. SMLLKHS, 
for Koyal Mail Steam Backet Ctanpany. 


hWlravl of Id(vr from London^ datvd Janv liifR/, 

CiOi^illtioa of Prail on, S/npmvnL Will you be good enough 
to call the attention of the represontative of Sir I). Morris in 
the Went Indies and that of fniit HliipperH generally to the 
following l•omar•kH made to us by Messrs. J. <S: K, Hall, who 
have just <*ompleted the fitting of the ‘Tagus’ ami ‘Trent’ 
for the cool ti'ansport of fruit: 

‘The HueOess of the fruit-carrying department will largely 
depend upon the condition in which the fruit is stowed and 
upon the liandliug of the plant before and after loading. If tho 
fruit in cut too “full'’, no refrigerating power will carry it, 
once it has reached a (tcrUiin degree of riinmesH. It is found 
necessary on larg<* fruit-carrying steamers to watch very 
cloboly the loading, and the dilTereut degrees of riponessof fruit 
are very ditliculi to determine by any but experts. We wiah to 
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draw attention to the impovtanco of this awpeet of the <piosi/ion, 
ab we notice that even with all pre(*aiitionh on tluj part of 
shipowners bananas are very often ])ut on board in a state 
which ifl very prejudicial to their safecarriag(‘and to obtaininjj; 
a good market price at this end.’ 

Ah above stated, all eflorts in regard to refi'ig(a*ation will 
1)0 neutralized anti rendered valueless, unless <*are be takcMi in 
the seleeiiou of fruit in a suitable eondition for standing th<‘ 
voyage between the West IndieH and Plymouth. 


A BACTERIAL ROT OP ONIONS. 

During the past season, i)lanters of onions in liarl)a<los 
have been considerably troubled by a rot whicli attacked ont* 
or more of the inner scales of the bulb, btnng generally notieed 
after the onions had boon gathered and stored; Ihe otiter s(*ales 
were usually sound. It will be secni that the only way of 
preventing the disease is to keep the onions as dry as possible, 
both while growing and after ; the use of raw farmyard or pen 
manure ia to be avoided. 

The following extracts, taken from a letter from th(‘ lion. 
Forster M. Alleyno to the Oommiasionor of Agricailture, will 
describe the disease: - 

* 1 have no reason to bc» (lissatisiic^d with the amount pi'o- 
duced per aero on most of our estates; but the fact r(‘niains 
that dry them, cure them, plait them up, hang tlumi uj), as wo 
will, they sooner or later rot in tlu^ centre. 

‘ Tlio onions are of good size and beautiful in llavonr, but 
they will not kcej); while those imported from Bermuda are 
perfeetly sound. What is the ]>oint in which we fail ? 

* It is most disappoiniiug to liiul that one has thousands 
of pounds of onions on hand which no one will buy bc'causo the 
centre is ])racti<*ally rotten, lias the seed anylluug to do 
with it y Did we plant at the wrong time ? Were th(» oiiions 
treated wrongly ? When we got a return of 4,000 lb. per acre, 
as wo did at the Ridge, it is dilticult to tliink that there is 
much wrong in the cultivation. Was the failure in any way 
conncctod with the season ? 

‘ I speak on behalf of seven (‘states where T have j)hinted 
them, and all the managers have had the same experience.’ 

On examination of the diseased bulbs it was found that the 
alTocted scales were swarming witli motile bacteria. No 
fungus liyi)liae were found in the tiasnes. It seemed probable 
that the bactc'ria were the immediate cause of the rot and tliat 
their growth was favoured by the exceptionally wot season. 
In most cases it appeared that the rot started ab the ‘ neck ’ of 
the bulbs. 
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Tlio following extracts from a ]<‘tt(‘r fiom llie Commissioner 
of Agriculture to tlie lion. Koistcn* JM.AIle\no ill show llial 
iiHluiiy was made of a number of poisons who hiul expoiieuce 
in glowing onions : 

‘ I am coininunicatini* on the subject with planters at 
Antigua, Monlseuat, and other paits of tin' \Vest Indies nith 
a view to obtaining the results of their e\pmi(3nees, and 
what steps, if any, have been taken by them to avoid loss fiom 
“rot." I am not without ho]>e that, by making a careful 
impiiiy into (he eiieumstanees, wo may be aide to ariiveat 
some moans of avoiding loss due to thiseau-^e in futuie. 

‘ Tire seed planted in the West Indies is exac^tly similar to 
that planted in Bermuda. It is the veiy best obtainable and is 
guaiaritood to bo fiom healthy jdants. 

‘It is not improbable that the exeeiitional seasons 
experienced at Jhu*hados during the last twelve months may 
have something to do with it.’ 

The following are I'xtracts fr*om their r*eplies:- 

JMr. J. Hovell, K.LS., RC.8., Agricultural Superintendent, 
Barbados: - 

‘ III reply, I regret to say that the onions giowm this year 
have in a great many instuncH's de\olopod this rot, and for 
some time I have been looking up the subject and thinking 
what could have <*ause(l this decay, hut up to the present time 
J have eomo a<*ross no lefeicnee in any liteiaUire 1 have on 
the buhjoet. One glow or tells me that wheio liis onions had 
thrijis they rotteil in the centre, and where theii' were no 
thrips there was no ileeay. I know that some of Mr. Alloyne's 
onions hoUi at Ilidgo and Buttalb liad the thrips badly, as 
I saw them. 

‘The unusually heavy rainfall during last Docombor, 
January and h^ehiiiary, wlieii the onions were growling and 
ripeming, may have had something to do with this rot, ns also 
perhaps the fact that, in lU'arly every instance, the land in 
which the onions wi'ri' grown luul been treated with raw 
farmyard inaiuir<3,' 

The Hon. I^Vaneis Watts, D.Sc., KM.C., K.O.S., Superin- 
temk'iit of Agrieultuie for the hi'cwanl Islands : 

‘ A similar rotting wmh observed in Antigua at lime's, but 
J do not h'arn that it has been regarded as serious. 

‘ Most persons think that it is in some w^ay connected with 
an excess of mohiure, which excess may manifest itself in 
several ways. 

‘If the rotting takes place in tlio field it is thouglit that 
it may bo due to the excess of moisture wliich comes fixim 
a lieavy retentive soil, from too much rain, or from over 
manuring and tlio production of soft watery plants. 

‘Wheie the rotting is observed after gathering, it is 
suggested that it is duo to the excess of moisture In imiiorfoctly 
ripened bulbs, or from a deJieii'ncy of drying and curing room ; 
xipon this latter a good deal of stress is gonorally laid. 
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‘At present no planter in Antiprna han suggested to mo 
that it is a speeifle disease, but this possibility should lie l<ei>t 
in mind in making any furtlier impiiries or invent igations.' 

Mr. W. N. Sands, AgrioulturalSui>erintendent,St. Vineent: -- 

‘This is a fairly conimon <-om))lninti, (‘ven in Antigua, 
esijecially if the season of harvesting is a slio\v«>ry or wet oiu*. 
One of tiie most sueeessful growers used often to imll ids onions, 
if thebxilbs were fid 1 and ri))e looking, evim before tlie top" 
had dried dow n, and lie was of opinion that it was a mistake to 
keep the onions too long on tho land afti'r tlie Imllis w<*r<‘ 
apparently full ripe. IIo tlien earefnily dried tliein in slieds, n ith 
tlie tops on, and when quite dry ent off the tops about 
lA inches from the crown. 

‘The Bermuda onion when grown in the tropics will not 
keep, and should be shipped as soon as dried. I rofor to the 
wliite variety. Tlie rod variety kooiis for a much longer time. 

‘ The rot, 1 fei'l sure, is duo cdiiolly to unfavourable climatie 
eonditioiiH rather than any error of culture or drying. 

‘ I hnv<‘ no doubt but that the Mycologist will find out the 
fungus or baeterium enusing tho decay, and that a moist 
eondition of th<‘ soil will be found to favour its growtli.’ 

Mi‘. A. J. Jordan, Curator, Botanu* .Station, Montserrat: - 

‘ I hav(> made iiuiuirios but have not found that there has 
lieen much loss through a disease attiu'king the hearts of the 
onions. 

‘One gentleman told me tliat he had found one dish of 
onions served at his diniim- table with the liearts of the onions 
rotten, and I noticed one bulb similarly afToctod. 

‘ The isolation of the eases gives colour fio the theory of 
bad curing.' 

Mr. T. Greiner, author of the New Oulou ('iilfinr. 
La Salle, New York: - 

‘ I have given Hom<> attention to the matter of the onion 
rot described by Mr. Korster M. Alleyiu' in his letter to you of 
April 27. Tills rot may the ‘ Bacteria 1 Hot' reeontly made 
a subject of investigation by tho New York State K.'cpdrimmU 
Station at Geneva, N. Y. It oftaii altiu*ks one oi- more of th(‘ 
inner scales of the onion, and against it I know of only one 
means of prevention, namely, to keoji the onions as <]ry 
as possible, both in tho field and iu storage.’ 

The rot in Now York, mentioned by Mr. Greiner, is dealt 
with in Jiiilfetiii No. 164 of the New York Agricultural 
Experiment Station, by Mr, F, C. Stewart, M.K., publlsiied 
December 1890. As the Barbados disease would appear to lx‘ 
very similar to, if not identical with, that observed in New 
York, the following extracts are published from this bulletin■ 

In the autumn of 1898 the report ejimo to the Experiment 
Station tliat the unions in Orange County, N. Y., were rotting 
badly. ITikmi investigation it was found that in nearly all of 
the fields in this gwat onion-growing district there was 
n eonsidei-able amount of rot. In many cases from one-third to 
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one-half of the erop had to be rojeeted on aeeouut of it, and 
the i*eniaiiidoi' was not readily saleai)le l)(‘(*aiise news of the 
rot had reaehed Now York (Ity produce dt»al(»rs who were 
aceordingly suspicious of all onions coining from Orange CUounty. 
Tlie same rot was also common in the onion Helds of Madison 
Cbunty, but the losses from it were not nearly so great as in 
Orange Oounty. 

The rot was of two kimls: (1) One which starts at the 
bottom of the onion, and (2) one which starts at tlie to)) or 
'neck\ The latttn* kind of rot was much the morc^ common, 
(*onstitilting i)erha|)s 80 jicr cent, of the total amount of 
i*ot. Whore the rot had started at tlu^ top, the' bulbs w(*re 
fi*e(|uently sound in appearance but rotten within. Oftentimes 
it was diilienlt to determines Ix'foro euttiug, whether or not 
a bulb was rotten. In sorting, the customary test for soundness 
w'as to i)ress down Avitli tlie thumbs close about the ‘ neck' of the 
onion. If it was hard, tho bulb was souiiel ; but if soft, it was 
usually rotten insiele. Onion growews s))eak of such onions as 
lieing 'weak in tho nock’. Upon cutting open the' affected 
bulbs it was generally found that two or three of the outei* 
scales wore^ peufeetly sound while' tho remainder of tho bulb 
was a rotten mass. Ure'<|uently a single scale wenild bo e'utirely 
rotten from teip to beittom and clear arenuid the bulb, while 
the remaining scales uiion be)th sides of it we're [xn'fc'ctly 
sound. Such s]X'einu'UH <*ut crosswise showeel tho rotten iiart 
in the feirm of a ring. Again, a perfectly soiiiul scale would bo 
found between two reitten onos. The re)t appt^ars never to 
H))road from one scale to another laterally, auei this peculiarity 
furnishes tdio most reliable moans for the ideiitilie'ation of this 
rot. Tlio organism causing it is unable to pass through the 
uninjured e])idormis of tho scale. The passage from one fleshy 
layer to another is effected at tho base of the bulb, where they 
unite. Upon reaehiug the base of the scale in which it is 
working the rot commonly stops, and this ac'counts for tho 
larg<' number of eases in which one or two scales are rotten 
while the remahwh'r of the bulb eontiuuos sound. Under 
certain eondilions the rot does not slo|) at the basi' but works 
its way into th<' bases of other scales, which it then follows 
ui)ward, destroying the whole bulb. 

When the rot is coiilined to the outermost (leshy scale, as 
is frecjueutly tlie <*asc, the alTccted bulbs are called ‘slippery 
onions Some of these are to bo found in any season, but they 
are rarc'ly so abundant as to cause material loss, 

Micros(*opie examination of tho rotten tissiu' shows entire 
absomx'of fungi, but there are swarms ofa medium-sizod, motile 
ba<*illus, Avhich is without doubt the immodiatt^ eanso of the rot. 

Among stored onions kej^t reasonably <lry tlio rot pro¬ 
gresses very slowly, but wot onions rot ra))idly, especially if 
th(' temporaturo is high. 

All the evidence ol)taiiiablo goes to show tliat this bacterial 
rot is not new, but that it is an old enemy, which found unusu¬ 
ally favourable conditions for its development in some 
peculiarity of tho weather during tho season of 1808. 

The weather records published by the Now York State 
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Weather Bureau show that the rainfall in Ormip^e County was 
excessive and the tcmporature high fioin tlu‘ nruklU' of July to 
tlio cIOkSo of August 1808. At Middleton, wlii<*h is on the (‘<lg<» 
of the onion disti'iot, the dates ui)on wliieli rain fell during 
this period wore as follows: - 

Rainfall at Middleton, N.V., July 18 to August 20, 1808. 


1 )att‘. 


Inches. 

Date. 

Irudies. 

.Tnly 


•81 

August 11 

•80 


li) 

•51 

12 

•08 


20 

•90 

,1 10 

•28 

ij 

21 

1*85 

17 

1*81 

11 

20 

1*01 

„ 10 

•11 

11 

28 

•09 

„ 28 

8*08 


80 

1*00 

24 

•52 

A^iguftt 

1 

1*18 

20 

•52 


1 

1*1.*) 

Total ... 

15*12 


Ill forty days 15*42 in(*hcs of rain fell, and it was so evenly 
distributed over the pcriorl tliat tiio ground was almost 
eoiistantly wet. The onion Holds, being on a low level, wei*o 
frequently inundated. In some (*ases, whole Helds w<ir(‘ 
covered by the water for a period of from twelve to thirty-six 
hours. It is not sti'ange that the onions rotted. 

The important i61e whudi water plays in this rot is shown 
by the behaviour of laboratory eultures. Sound onions w(‘r<^ 
cut open, placed in a moist chamber, and inoculated u])ou the 
eut surface with bits of rotten onion. Sound onions in a moist 
c*hamber were bored to the centre with an awl and bits of 
rotten onion introduced into the wounds. At the cud of a week 
there were no signs of rot. Tliis experiment was r('i>eated 
several times and always with the same result tho onions 
refused to rot. During these exporiineuls the temi)oraiunM>r 
tlie room varied iroin 21“ to 20' 0. (70 to 79“ F.). 

Finally, sound onions inoculated externally with bits of 
1 ‘otteu tissue wc»re immers(Ml in sttuHlizod waiter* and pln<*e(l in 
an iueubator kept at a temperature of 30 0* (97 h\). Other 
sound onions were treated in the sanu* way exc*(‘pt» that they 
were not ino(‘ulated. Still others were inoeulated by boring 
to tho centre and introducing rotten tissius These latter W(‘r(» 
then put into the incubator with the others, but not* immerscsd 
in waUu*. At tho ond of six days all (»f the onions imnK'rsed in 
water were rotten, including cheeks; wliile those which had 
been inoculated, but kept dry, were still peri*(x*tly soiiud. 

These experiments indicate that one important point in the 
prevention of this rot is to keep the onions dry. In praetieo 
this is to bo accomplished by protecting store<l onions from rain 
and by draining the fields so that watei* will not stand upon 
them for any length of time. 

Since the above "svas written some ol)servations have been 
made upon the crop of 1899. The season of 1899 was unusually 
dry in Orange County, and yet there were a good many ‘slip¬ 
pery’onions in some fields. In looking over the onion fields 
it Avas observed that some ivore almost entirely fveo from 




weeds while others weie thiekly o\(‘if?iowu with them. li 
was in the latter kind of (ields tnat the Slippeiy' onions 
ocelli red. The explanation of this a])i)eais to bo that the weeds 
kejit ihe onions wet by letaininj* the dew and some light 
slioweis wliieh fell )ust before hai\(‘sl lime, thmeby fui nish- 
ing favoiiiable (^onditions (or the lot. ('hvin (iilthation will 
have a tmuhnuy to lediiee the amount of lot. 


THE OULTXJEB OP THE DATE PALM. 

The date palm (JViooiuv dm (dij( ra) is euUi\ ated principally 
in Northern Al‘iiea and in the countries boid(U*ing on the 
Persian (bili, Its tall, straight trunk, covered with the sears 
of fallen leaf-stalks, and surmounted with a tuft oi fentheiv 
leav(‘s attains a gieat height often of ovei 80 te<‘t. It has 
the male ami leinale floweis on sejiaiati^ individuals, and in 
its natural slate tiu' leinale llowms aie pollinated bv tlu' 
wind. Each temale tri’C puxluees (lom six to twenty (lower 
clusters, each of which gives lise to a buii<*h of dates. The 
trees live to a gr<‘at age and ha\e been known to ynodueo 
good crops ui) to 200 \eais of age. At the base of the stem 
a number of suekeis aiise, and by tln^so olfslioots the ti0(‘ 
should 1)(‘ piopagatcd, sin<*t‘ lh<‘ date palm is \ery liable to 
xariation 

The aveiagi- (‘xpoi ts of dates from the Persian (hilf region 
for the the ><‘ars oiideil 1002 amounted, ae(*()rding to (lgur<»s 
contained in th(‘ (^oHsidat AVpoW on the trade of the Persian 
thilf for the >ear lOOil, to 107,301 ewl. 

As will he seen from tlie following pages, many attempt^, 
some attended with <‘onsiderabh‘ sueec-s, ha\e been made to 
introduce the eultivalion of tli<« dat<^ into dii((M*ent parts 

of the worhl and to establish a dal<' industry. Up to the 
pres<‘nt, so fai as we know, tlu* only place out of Africa and the 
IVrhian Gulf r(*gion, in which real success has been achieved, is 
in the island of St. Helena. It appeals likely, liow'over, that 
good r<‘sults will be obtained in ecu’tain districts ol the south- 
W(‘st of th(‘ United States. 

Jn ihe following short account of the eultnii' of the date 
palm free ns(‘ has b(XMi niadoof three publications of the United 
States I)(‘partruent of Agriculture, vi/.., a paper in the Vearhook 
for 1000, (entitled ‘Tlie Date l^dm and its Culture,’ and 
Bulletin No. 53 of the IJureau of Plant Industry, ‘The Date 
Palm and its utilization in the Houth-western States’, both hy 
Mr. Walter T. Swingle; and Itullefin No. 5t of the Bureau of 
Plant Industry, ‘P<irsian Gulf Dates and llieir introduction into 
Aimu’iea,’ by Mr. Davl<l G. Fairchild. 
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(TiTMATir RRQUTREMPJNTH OF THE DATE PALM. 

The (late palm ro(iaii*es, above everything; else, a i^h^ntifnl 
supply of water for its roots, and a liot, dry atmospli(M*e in 
which to mature its fruits. There are many diHtricls, iu<*Iuding 
parts of the West Indies, wluM*e tlie tree has grown w'ell, but 
where it is doubtful if good fruits will be obtained on aeeounti 
of the humidity of the atinosjdien*. On the other hand, sueh 
climatic eonditions as are i*c(iiiired by the dat(' palm arc* 
known to exist in parts of the United States, and it is up(»n 
this fact that the hopes for its successful introduction as a. new 
industry in that eomitry are based. 

It would a[)p(*ai* advisable testate* el(*arly the re(piir(*mentH 
of the date as to elhnate and water supply. 

lIoaL One of the principal re(piii*em(*nts of the date is 
a high temperature, especially when it is matining its fruit. In 
the winter they are able to withstand a fair amount of cold; but 
for the ripening of the fruit a high t(*mperaturo is absolutely 
iiecovssaiy. Swingle statevS; ‘There is little hope of growing 
even early sorts unless the m<*an toniperature in tin* shade 
goes above 80 h\ for at least oiu* montii in summer, and tin* 
mean temperature of tin* fruit/mg season, from May to ()<*lob*‘r, 
is above 70' K. It is, furth<*r, fairly (‘ortain that during the 
months when the fruit is developing, viz,, May to C)(*tobei', 
inclusive, the mean temperature must be about 75'’ F., a.nd 
during June, July, and August above 80'' F„ if mod(*i*ately late* 
varieties of dates are to be brought to maturity. In legions 
where late varieties of dates come to malnrlty, tlu* mean 
temperature for June, July, and August must be 00* F. or 
thereabouts. 

lh*y u<nioap/ie?*c.—In this case, again, while the date palm 
grows fairly well in a moist climate, the fruit matures properly 
only in a dry atmosphere. Oonseciuently, dates are grown 
moat succossfully in the hottest and driest regions. 

Water —Although the date delights in a dry, hot 

climate, it requires a constant, though not particularly abun¬ 
dant, supply of water at its roots. The subject of irrigation 
is thoreforo one of primary importance to tlio date grower. 

PLANTfNCi AND <’Or4TIVATI()N. 

The Arabs of Mesopotamia plant only suckers: these are 
seldom over 0 feet long and generally with few roots. They 
are planted with the growing bud only 2 or 3 inches above tlie 
surface of the soil, and for the first month are watered every 
four days, and later at longer intervals as the season may 
demand. 

The French colonists give much more attention to the 
careful planting of dates. They plant hi regular rows, the 
arrangement depending, as a rule, on some }>roperly (‘onceived 
system of irrigation. It is held by them tliat tlie ])almH should 
be placed at distances of 30 feet, and the interv(*ning spaces 
are usually occupied by garden crops 
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lit is found iji fhe Sahara that ono male tree will ])rovi<le 
sufilieient polhm tor abonti 100 lomah^ tr<H\s, and tlu^ malt* and 
IVmalt* trees aie aeeordinjyly plantotl in lliis proportion. 

IJttle has betMi done in 1h<‘ way oF working? out the 
'manurial retpiirenumt^ of Uie date paln’i. The Arabs use what 
manure they ean <)btain from their eaniels and ffoats. On 
the lai'K*'i‘ plantations il has b<*en found impossible to obtain 
a suli[i(*iently large suiiply of farinyartl mainir(‘. Tlu*re <*an lx* 
no doubt that a pro])er sysfein of grtaai manuring, with sueh 
l<*guininous plants as alfalfa, horse liean, eow pea, and others, 
would be a great advantage. Ntdthei* in Alriea nor on tin* 
Persian (fvdl does any siitdi system apjiear to bo known. 

As subsidiary (*roi)s between tho iialins, in addition to 
garden |)roduee, <*ereals are fretjuontly grown, but tlio yield is 
rarely good ; grapi^ vines ap])<*ar also to thrive w<dl and produee 
goo<l fi'uiti. Many fi‘uit trees, liieluding olivets, seem to 
appiveiatc* tin* shade afTordisI by the date palms. 

riiuroATioN. 

In the Sahara, irrigation is pra<‘tiscd by means of trenehefl, 
where no <*rops ar<‘ grown under the palms. Tlu*se are 
excavated alongside of the trees and o<*easionally filled with 
water. Wluu'e Imi'ley or alfalfa is grown, tin* land is ilivided 
up into small bods, from 10 to 00 feet iii diameter, wbieli are 
surrounded by a raised rim. The bed i*an tiieu be Hooded. On 
a(*eount of the alkalinity of tho soil, it is found esp<‘eially 
neeessary to pi*ovido a good drainage system, 

Mr, Kaireliild gives (he following a<*<‘ount of tin* method of 
iri'igatiou practised at Dasaorah : 

‘The method of planting is detorminod by the irrigation 
<litc*lies, whieh are lai'ge (often Jl feet by feet) and (*nt tho 
ground lip into small rectangular poninsuhis, 10 to 15 feet by 
20 to JIO feet in hv/a\ On each peninsula two, or sometimes 
three, palms are s<*t. Oftmi tho peninsulas are imieh larger 
and hold from four l*o five or (*veu as high as ten palms. The 
sizi* of these peninsulas depends somewhat on tlio pernieabilily 
ot the soil and the Indglit to whieh the irrigation water rises in 
the clitehes. On an average 100 palms are planted toa “djerih,” 
whi(*h unit of measure is a trifle hws than an aere, 

*In order to piH>veut thi' waters recoiling too ipiiekly 
from tlio ennals when the tide falls, dams of mud are built, and 
pipes, or the hollow trunks of palms, are run through them, 
which permit the water forced into the (*amils by the rising 
tide to flow away slowdy. The length ot time during whieli 
tho canals are iilled witli water is more or less under the 
control of tin* ])ropriotor, and as the supply is practically 
unlimited, no tax of any kind is paid, nor is any regulation 
necessary I’cgarding its use, 

‘ In short, the Bassorah date grower has only to see that 
his ditches are kept in order, which is an easy matter where 
the soil is as pure adobe as tho clay of a brick-yard, and the 
backwater of tin* river will fill and empty thorn twice every 
twenty-four hours. Tho conditions of this form of irrigation, 
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which inii>ht be called a tidal one, are quite ideal and so far as 
known are found on sueli a se<ile iiowheie else in the vvoihl.’ 

POLLINATION OF TIIF I) \TK PALM. 

Male and female })lanls aie piodu<*ed in aboul c<|ual 
uiimbeis. As lias Ixhmi stated, <late ])alms ai(‘ pollinalcxl in tlu‘ 
wild state by wind, but wheie the trees aii^ pollinatixl 
aitificially, only one male tiee is ie<}uiied foi (‘\er,v 100 Imnah'. 

‘The male (lower clustei of tho dale <*onsists ol a stalk 
boaiing a <*onsideiabIe number of shoit twi^s to whi(*li th<‘ 
/lowers are attached, the whole containe<i in a sheath, at liisl 
entiiely closed, but w^hich finally miduies, disclosing* the 
(loweis. The Arabs cut the male flower <*lusteis fiom the trees 
shoitly beloie the flowers have l*ully opened. The separate 
twdj>s to wdiich are attached the male flowcus aie fioin 1 to (5 
inches long, and bear ])iobably 1‘iom twenty to fifty mal<^ 
flowers, each containim* six antheis full of pollen. One of 
such twigs siifliees to pollinate a whole femah^ flow(*r cluster, 
and to bring about the develo])numl of a bunch (d* dates. 

‘The female flowms, like the male, aie borne inside of 
sheaths which are at liist entirely closed. Finally th<' sheath 
is s])lit open by the growth of the floweis w ithin, nn<l at this 
stage pollination is acc^omphshed. The two tips of (he eiaeked- 
open sheath are sepaiated, and the eluster of female llow'ers 
pulled out, A twig of male flowers is then inserteil into the 
(duster of female flowers and tunl in placx* by a bit of palm 
leaf or with a stiing. This completes the operation of 
tiollinatioii. 

‘The Fruit cluster soon begins to glow rapidly, and in 
a few weeks the piece of jialm libre or thread with wiii(*h the 
male flow'ers aie held in iilaciN is Inokeii by the pressure of the 
growing fiiiit clustei.' 


YIRLI), KT( . 

The ago at which date palms (*ommeuc(^ to l)(*ar depends 
very much upon tin* climate, the fertility of the soil, and the 
winter supply. In Arizona, United States, it is stated by 
Swingle, tr<*es Jiave been known to bear within four y<‘ais of 
tin* planting of the s<*ed. It is, however, usually (‘onsidtned 
that tiws do not yi(dd paying (pumtities of fruit till th(*y are 
from siv: to eight years old, 

In regard to tho iK^aiing of tho date palm, Swingle wiites: 

‘When date cultivation is practised scientiflcally, practi¬ 
cally lie s(*edlings are giowu, but instt*ad orchaids are started 
by planting fairly large ofTshoots, which soon strike loot, and 
which often boar abundantly four or five yeais aiUn* luing 
transplanted. lEow^exer, in the large iflantations made in 
Algeria by the hVeuch, it is not (*oiisidcrod advisable to allow 
tho palms grown from olfshoots to bear fiuit until six years 
after tliey are transi>lanted, and tho trees arc not in full 
bearing until ten or eleven years after they are i^lautod. 

* liuUeffu'So, 5,*}, Bureau of IMant Iu(lusti>, Uinled States Depaitiueut 
ot Agruulturo, pp, 20-7. 
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‘ Tlioy coiitiimo bearing from this age, if well oared for, 
until they aie 100 yoais or moio old, a good tree pioduein^ an 
aveiage oF Fioin 100 lb. to 200 )b. ot fiuit a yt^ar, although soni(‘ 
tiees ha\e been IvUonmi to })iodue(‘ as nuieli as lOOlb. oi 000 lb., 
when giown in n<*h soil and abiimlantlv ii rigat(*(l.’ 


DATK (UJI/rURK IN Tllbi [TNITKI) STATMS. 

KITorts have Ikmmi made to establish a dat<‘ growing 
indtisLiy in \aiious distii(*ts of the United States, Theieare 
l)ortionh of Nevada, raliFornia, and Arizona, ^^here it is tliought 
the datt‘ palm will thii\e. In 1898, efforts were made to seeiiro 
suckers of tho best kinds of datc^s from Algeria. Witli these 
was stait<‘d a special date garden in conjunction with the 
Aii/ona Agricultmal l^]\peiiinent Station, uli<‘re a V(‘iy laigi‘ 
nundxu'of Naiieth's of <lates has I)eon gatheied together, and 
an attempt is ladng mad<’i to establish the culti\ation of tJu' 
date in some of the irrigable areas of tins district. 

In eonclnding his article, in the Vrarhook for 1000, Swingle 
r.a> s: 

* It has l)(*en shown that there is good ground for* the hope 
that enough dat(‘s to suirply our markets rrray b<‘ piodiUMMl 
withiir our boutr(laii<‘s, tlius letainiirg iu this eouuti*y n(‘iiily 
hall a rrrillion dollar's now paid aituually for forergtr dates. It 
is e\en jrossible that a still huger ti'ade may be bnilt iij) by 
luodueing the ehoieev \arreties suitable for serving as table 
JVuit, such us the “ Deghd Noor," now so rare on our irrarkets 
and so eostly as to precdiide its bcdrrg sold in any large 
(piautities. 

‘ The date pairrr has been shown to be adaptetl to special 
soil eondilions oeeuiiiug only in a few areas of limited 
extent in tire Sontli-west. It I'ecpiiies a lorrg, r^xtremely dry 
and hot sunrmer in orrier to nraturo its fruits property, yet the 
roots denrarui a eoirstarrt supply of wrrtcu*. Jt is unable to 
endure s(w(Me cold hr w-intiM', although more hardy than the 
(rrairge trvr^. It pr'(‘-errrhr(mtly siut<‘d for* culturv in ii‘iigat<‘d 
ai'eas !rr destut n»giorrs, and, forturrately, is able to erulur(' 
without injury lai*g(M|uautities of alkali in the soil and in tlm 
w'at(M* ust‘<l for* ir'rigatiirg, <*onditiorrs often oc(Mii*ring in d(*sert 
H'gions, and which pi'event th(‘ growtlr of most cultivated 
plants. Th(M<* are jrmny irhiees in Arizona and California where 
the enltur<‘of the date <*an Ik» und(M*taken with good hope of 
succ(»ss. Alai'ketahle dates of good (jualily Jrav<‘already bo(»n 
produced in considerable rpiantities in tire Salt River Valley, 
Arizona, and ox(*ellent freslr dates ripen (wery year at Wintorfa, 
iu northern California. 

‘The Departnumt of Agriculture and the University of 
Arizona have* undertaken in co-op(M*ation the (»btablishiucMit 
and maiutenanco of a special date garden at Tempo, iu the 
Salt River Valley, Arizona, and in 1899-1900 about 120 young 
l)alms, eoinprishig about twcMity-sev(Mi of tho best known 
varh^tii'S including the famous *‘J)eglot Noor,’’were imported 
by the Department fioiri tho best date regions of the western 
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Sahara and sent to this Maulen, where they aie noAv gro^iug. 
Some three dozen plantb oF the “ Rhais/* one of the best eaily 
dates for drying, were dibtribiited at the same time in 
California in eo-operatioii with the University of California/ 

Three >oars latei, in Built tin No. 5fS, Swingle writes: - 

‘The collection of varieties at the Co-()i)erative Date Gaiden 
at Tonipe is by far the most complete in the woiId, since it 
comprises the best known vaiietie^ from the Algerian Sahaia, 
from Kgyjit, and from the legions about i^assorali and Maskat, 
where most of the date*- imported into America aie inodueed, 
as well as a laigc collection of varieties fioin the I^uigh (Giui 
region in Baluchistan. Tog<‘thei with the seedlings that hav(» 
oiigiiiated in the valley and the sorts glowing at tlie 
experiment station faim at i^lneuix, theie are somotliing ovei 
ninety named varieties now on trial in tho Salt River Valley. 
It is very proliable that some of these will prove to he 
adapted for profitable culture in this valley, even if the Dcglet 
Noor can not mature. 

‘ There are se\ eral seedling dates that ha ve originated in tlu‘ 
Salt River Valley in xVrizona, which promise to bc^ valuable. 

‘In addition, there arc several other seedling vaiieties of 
considerable value which have already fruited iu eiMitial 
Aii/oua, some of which may prove adapted to eiiltmo on 
a large scale. 

‘ Two of the varietie*? introduced from Kgypt by the 
Department of Agriculture in 18U0 have been fruiting for some 
time at Phomix, Arizona. In 1900, one of the sort*^, the 
Ainreeyah, bore over 800 U)., wliile another, the Scow ah, bore 
over 200II). These dates were packed in ]-ll) boxes, and Piofessor 
A. J. McClatchie writes that they sold readily for 20e. 
a box wholesale and 25e. retail, and theie was a dcmanil in 
the local market for ten times the (piautity that could be 
furnished. The Seew^ah, in particulai, is a very piomising 
date for culture in the Salt River Valley, in Profeshor 
McClatehUVs opinion, as it is fairly eaily anti of excellent 
cpiality. 

‘The choicest date that reaches America and Rurope, tlie 
fciuums Deglet Nooi* of the Algerian and Tunisian Sahara, is 
very sweet, of extpiisito flavour, and is adapted to serve as 
a dessert fruit; it sells for more than Smyrna ligs, iieing Uh‘ 
moat expensivt^ tliied fruit on our markets. Tho demand for 
these dates during the holidays is nevertheless greater than 
the supply, ami if they could be sold somewhat cheaper, the 
consumption of this fruit would be enormous. 

‘The Salton Basin or Oolorado Desert, iu south-eastern 
California, recently put under irrigation, has a hotter and drier 
summer climate than the x4.1geriau and Tunisian Sahara, where 
the best grades of Deglet Noor dates are grown, and is, indeed, 
Wter adapted to the culture of this fruit, since not only is the 
climate more favourable but the soils are richer, and the 
irrigation water is of better ipiality. 

‘The date palm will iirove of ocpial value on the more 
alkaline areas of other arid regions in the south-wos tern States 
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where the winters jire warm enouj^li to i)ermil it to grow. Most 
regions <lo iu)( have suttieieut summer heat to matur<» the 
Deglet Noor (hite, and other sorts which iipen earlier must b(‘ 
planted. 

‘ It is very piobablo (hat the (Milture ol* the best second-class 
dates, suitable lor employnumt in conreetionery and Tor 
household usc^-, will prow a ptoillabh' industiy in the Salt 
l{i\er ValU^y, Ari/iOna, and it is possible tliat the Deghd Noor 
vaii('ty may mature there.' 


J)ATK OUI.TUKh: IN TIIK WKST INDIKS. 

hh'oni the following notes it will b<* seen that attempts 
have been made to grow dates in several oi* the West India 
Islands. 

In Antigua the results were, at oiu^ time at any rate, 
fairly satislaetory, audit is likely that with care and attention 
a small dat(*-growing industry might b<‘ (Established. 

We iveord also lh(E ('ITorts tliat have been made in 
Tiinidad and Jamaica. While the palms have undoubtedly 
made satisra(‘toi y growth, it is as yet too early to form 
a delinite opinion as to Hue prospe(*ts of establishing an 
indubtry. 

Date palms have also been planted at lilreuada and Tobago 
and have made good growth. 

It is understood that rat-bats are veiy destructive to datcEs 
ill these islands and are likely to prove a s(nious pest, A 
lungoiil p(Est Jias also alta(*k(Ed dat(*s in .Vntigua, Trinidad, 
and Jamai(’a. An a(‘coiint of this pest will he found on p. ItS. 

ANTUaTA, 

The lollowing evlraet. from a report dated November 12, 
1805, by Mr, A. (b Tillson, then Ourator of tluE Hotanie Station 
at Antigua, which was puhlislu‘(i in tlie Kvw HitUvlht, J890, 
p, 20, gives an inter(*sting account of th(E progress of au 
(‘xperinuEnt in date palm cultivation at C’opso Cross Station, 
near Knglisli Harbour. It will be s(‘en that in this case trees 
fruitiEd when only four and a half y<Ears old : this is umi<5iially 
(*arly, as it is V(Ery rare for fruiting to take place under five 
years: 

‘In March 1801,1 received froiuKcwa eas(M>f selected dates 
iucluding the famous Talilat variety, 

‘ From the s<ec( 1 received I raised about 5,000 jdantH whi<*h 
were ufTered for sahj in the Antigua IStaiutanL Date growing 
being a new and untric‘<l industry and long in producing 
a return, the plants were not taken up. 

‘ Plants worv put out at the various stations, othcis sent to 
the Hotanie Stations of Dominica, St. Kitt’s-Nevm, and Mont¬ 
serrat, and som(s in exchange, to the Grenada Botanic Station. 



‘ it afTord.s nio niiieli ploasmv to i*oj)()rt tliat at ('()]kso (U'ohh 
tiu're are now oiglity-six OHtabliHhod date trtMv-, tlu'c'o oi* wlu<*li 
Tfuitod (luring August of this yc^ar, being only four and a ludf 
years old. 

‘The English Harbour dislriel sooins very favourable to 
dale eiilture. 

‘The following notes from Ilaldaiu^'s Snh-f n^pintl (lidfiralion 
and Cii}iLafvs show tlie vahu^ of date cultivations, and tln^ fim* 
growth and early fruiting at Oopsi^ Cross ar (3 an index of what 
may be expe<*te(l undcu* local conditions • - 

‘ ‘‘ Tlie yield of a tre(‘ in full bearing is from 100 Ih. to 200 Ih, 
per annum, but as niu(*Ji as iOO Ih. hav(^ i)een got from a single 
tree. 

‘ “The tivo gcmorally produces (‘ight to ten buin'liCrt of fruil., 
and the i)roduco of a hectare (2i acrevs) of land under this 
cultivation is about 14,100 Ih. of dates. 

•‘‘The value* of dates in England is Tafiiat, 70.s‘. to SI.s. 
per cwt.; Egyptian, 28,s*. to ‘J5.s.; Bussoiv, to2lN. The ti‘e(is 

liv(' to a great age and pro(ln<*o fruit till 200 years old.'’ ’ 

Reporting to the Imperial Commissioiuu* of Agricidture 
on a visit to tliis [)lautation in August 1002, Mr. \V. N. Sands, 
at that time Curator of the Butauie Station, stated that there 
were tlicn only twenty-four trees, the rest having died out or 
been destroyed. 

Owing to neglect the trees were })adly attacked by the 
fungus Gvaphiola phoenici^i and none* of the trees were fruiting, 
although the native date was fruiting at tlie tinu*. 

The largest plants wore then about 12 feet high, the rest 
vaiying from 0 feet u])wardH. 

TKINIDAI). 

In his annual report for the year (*nding March Jll, 10'.)»2, 
Mr, .1. H. Hart, Superintendent of the Hoyal Botanic Cardens, 
Trinidad, inak(*s the following rcforeinu^ to date growing : 

‘Plants of the date palm grown from simd have for many 
years fruited annually in these gardtui^, but though swe(*t and 
edible when ripe, the? si/.e was too small to be of saleabhi 
value. 

‘ Some four years si nee, a suggesl ion was made to import 
stock propagated from suckers from trees known to procliua^ 
high-class fruit, and after considerable delay a sot of foi'ty 
plants lias been received from Algeria in goocl condition. The 
majority of these have been planted out and ar(5 making good 
progress. Three of the number were sent to the Tobago 
station with the approval of the Government. 

* It will, of course, be some years before the results of this 
imi)ortatiou can be seen, but from the condition and liealth 
maintained by the old seedling kinds, it is believed there is 
notJung to binder the production of good fruit, now that the 
right class of plant has been obtained. That they differ from 
the seedling kinds is evident by the fact that they have been 
raised from suckers ai'Isiug from the base of the fruiting trees 
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wliilo, oxr*opt in a sinj^lt* inslaiu-o, noiu^ ol* our soadling l.ioos 
havo prodiKH^d s!i(*k(‘is, and tiu‘ lr(H' sljowini? this 

(•hara<‘t.<M‘ a<*tnally prodnws t.lio Ti'tiit ol* any oi* its <*!a'-s. 

It, is also <'vi<l(Md Dial tlu' Alg(u*ian treats will r(‘adily hnid 
tlunnsolvos to rnrl-iun* pl‘ 0 ))a^^‘Uiol^ as many of tlioni a.]i*(‘a<ly 
show sii^ns ol* K'vinjj; oil* a ^o<»d sup)dy ol* surUm-s/ 

Ajj:ain, in Iiis l•(‘pol*^ foi* t.lm y(Mr iMr. Ilari, ^laWs: 

‘Tho consij^ninmd, of dato ))aljns rot*(avod from Aljjr<M*ia 
has noaily all Ikmmi planiod out in punnainmt positions, at 
Mt. dair, St. Ann’s, and two or thivt^ at tho Tobago Station. 

*A loaf fanffiis*'* was found iidVstinp: tlio plants tho lirst 
soason aftor plantinjj:, hut this s<HMns to I)(* ^O'adnally 
dlsap})o,iring as tho i)lantH booonio ostahlish<‘d. 

'As tln^so plants have bo<m raisod from suokois takon 
from tro(‘s whi<*h aro known to prodn(*<‘ a lint'ola«s of fruit, 
it is hopod that tho importation may snooo-ssfnlly a(*(*omi)lisli 
th(‘ ond in view, whioh is t.ho produotion of a j 2 ;ood-si'/(‘(l dosscu’t 
fruit in tlit* West Indic's, It has boon stated that f>:ood fruit 
<*annot h(‘ pro<lu(*o<I on aooount of tho olimato not l)(*inj^: 
suitable. As a matter of faot., tlu^ true d itc^palm has 
produeo<l fiaiit in th<i lands of the Hotanioal l)(‘partment for 
many y(‘ars past, but not of a size to render it of use for tln^ 
tnbl<‘. Hitherto the plants have all Ix^on seoillinjjfs, and mor(‘ 
(*ould not bo exp(‘(*t(xl of tlnmi on aooount of tlu' liabiliiy to 
variation ooinmon to this plant. Now, however, that plants 
of a well-known strain have been introduced, thort^ is ov(uy 
hope that fruit ot ko<>< 1 duality may be sno(‘Ossfully K»'<>wn.' 

./AMAK'A. 

An aooount of the experiments carried on in Jamaw'a is 
oontained in tlu‘ following: extracts from the annual rei>orts of 
tlio I)ir<*otor: 

‘Sev(mty-flv(* date palms were nx^eived from Alj?iors in 
Novomlnu' 180b. They were in tubs, pots, and wioker baskets. 
To onal)lo them to r<*cov<‘r from tho effesd-s of their lon^ joiirnoy, 
and to g<d, a<*<*rnnatiz(‘d, thc^y wore placed in tht‘ nursery, 
look(‘d aft<u' tluM'o, and gra<lnally exposed to tin* sun and 
hardon<‘d. 

‘In K<‘bruaiyand Mareh 1001, sixty-nine of the plants were 
planUsI in pnd«U‘(*d hoU‘s on tho lawn l)etwc<m tb(‘ I)irectK>i‘*s 
ofli<*(i and re.sidcnee, Tlu* plants are plae<xl 80 feet ai)art in 
rows whi(*h ar<^ 27 feet asuiKhu'. Fiv(^ of tin* original plants 
have died. 

‘ A 4-ineh water main runs alonj? the side of the drive, 
parallel with tho palms, and eonm^xions have been made with 
this by means of '|-ineh galvanized pipes with brass eocks, and 
laid to the root of each palm, so that caeh tree has its own 
Hii[)ply of water. 

‘Three suckers have been established, so that we have at 
proRont soveuty-tlu'oe youiiK trooii'. (Anniuil nvvort of Pvhlie 
Gardcnn and PUmfrttiouH, 1000-1.) 

*Scc)). IIH, 
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‘ The date palms planted out last yt\ar ha v(' been umniirinl 
and legularly irrigated wlion neeessaiy, and, with few <‘x<*ep- 
tions, they are making sati‘^i*aetory growth.’ (Ibid, 1001-2.) 

‘Tho date palms from IJiskra, in Algeria, ar<‘growing \i\ 
a most healthy way, and a Tow ieinale IrcM^s have* alrt^ady 
{lowered, but none of tlm malt' tiees. Tiny wu*re badly at-ta<*k<‘d 
by tlKMlabe i)alm huiii^ii^idraphiola phorniris), hui by eon.slant» 
spraying wdth Bordeaux mixtni<s and by euttiiig aavay inleeted 
])arts, this pest has beem almost (‘\torminated.'' (Ibid, 1002-Jt) 

POUTO KK^O. 

The following note on the oeeurron(*e of the date palm in 
Porto Rieo is taken from Cook and Collin*^’ Mro}ioinir Plants of 
Porto Rico : 

‘The date ])alni has been introdueed into Porto Rieo, and 
while the plants reaeh a eonsiderable size, pai ti<*ularly on tin* 
drier southern side of th<‘ island, it is not known that any fruit 
of good <piality has been produeed. Sp<^eiinens of a dat(‘ palm 
W'ero obtained by Sintenis at Puerto Real, near ('abo Rojo, and 
it is in that region that the tree might be exp(vt(Hl to thriv<‘ 
best in Porto Rico, and the reault.s of (experiments wdiieli hav(' 
b(‘en made would be of interest. 

‘Although tho date palm grow's with apparent vigour in 
Porto Rieo, it is not likely that it will ripen fruit of mark(^tabl<‘ 
quality, as the clirnato is too cool and tooinoinl. The dat(‘ 
reaches perfection only in desert regions, and wdiile itean stand 
slight fro.sts, it must have oxeeecilngly hot wn^athor during 
the rq)ening season. Tliat the tree wdll flouiish is no iudiea- 
tion that it will produce good fruit. In the Canary Islands 
an indigenous species of date ])alm is extensiv(dy grown 
for the sake of tlio leaves whieh ar<‘ madc^ into bask<*ts and 
.serve other u.seful domestic imrposos, but the fruit is neaily 
w'<»rbhl<\sH, and gemuine date palms wdiieh have beem iiitrodnecsl 
do not sueeeed.' 


KITNCIOII) DhSMASHlOK TIIK DATK PALM. 

The only fungoid disc^ase reported as attacking dal.(% palms 
in th<‘ West Tmlies is reconhsi from Antigua, .Jamai<*a, and 
Trinidad. The follow ing is extracted from a hdter hy Mr. J, II. 
JTart, RL.S., forwarding the .s])eeim(ms from Trinidad : 

‘ I beg to forward you specimens of a disease whi(*h has 
attaek<xl the loaves of newly impointed dale palms, nearly 
every one of whieh is affected. It a])pears to b(‘ a fungus 
differing from any previously seen Jiere. I liave on (lis(*overy 
of the attack at once treated tho plants with Bordeaux mixture.’ 

The specimen was reported on by tlie Myeologiat of tlu' 
Department (Mr. L. Lewton-Brain) as follows : 

‘The fungus attacking tho date palm leaves forwarded hy 
Mr. Hart appears to be (hriphiola phoe7\icis, Poit., a fungu« of 
doubtful affinities, but i)robably allied to the tTstilaginrap or 
Smuts. The damage done hy the fungus is (pnto a lo(*aliz(Ml 
fme, as the mycelium does not extend far beyond the pnstnh*H. 
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Repeated aprayiiig of the young leaves with T^ordeaux mixture 
would probably save tluMu from infeotion. If it be possible to 
out off all diseased loaves ami burn them, without weakening 
the trees too imieh, I should reeommond that this bo done/ 

Later, Mr. Hart reported that the Bordeaux mixture was 
apparently l)euelieial. Tlie attack on the date palms had not 
inen^ased. 

Hpe(*imons of the diseased loaves from Antigua and Trini¬ 
dad were forwarded for identifieation to the Director, Boyal 
Botauie Gardens, Kew, and identiliod by Mr, G. Masseo, F.L.S,, 
as (rmpliiola phoenivl,% Poit. 

A similar disease has since been noticed on ornamental 
palms in Barbados and also on some growing in the Botanie 
Htation, Grenada, 

The following description of the fungus is taken from 
Tubeuf ami Smitli’s ‘Disea^^es of Plants’ (p. 825): -- 

‘ (iraphiola phomicift^ Poit. This fungus is a parasite 
oil leav(‘s of palms, e.g., Phomix* (htcfulifem and Chamerops 
hu})nlii^, in the open in Italy and other Mediterranean 
(*ountries, in hot-houses elsowhoro. The sporoenrps mak<» 
their appearance as little black ])rotuberaiieos on both sides 
of the leaf. The my(*('liuin forms a close hyphal tissue, which 
(Micloses and kills par<mehymatous celD, disiilaces the bundles 
of sclerouchyma ami ruptures oi)idermis and hypoderm, 
Deformation is, hoivover, localized to these spots/ 

The following is translated from Frank's Die Pilzpam^ 
Hitaren Kmnhheiien der (Breslau, 1890, p. 127):— 

Graphiola phoonicis occurs on the leaves of the date palm 
both in its natural habitat and in our housos. The fruit-bodies 
appear as scattered, hard, dark swellings, about P5min. across, 
and which are somotimos surrounded by a clearer border 
showing the part of the leaf-tissue containing the mycelium 
of the fungus. R, Fischer {liotatuHche Zeitung^ 1883) has sown 
spores of the fmigns on date palm leaves and has thus made 
successful iuCoctions. Other siiecies of this genus oecair on 
other palms. 
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THE SISAL HEMP INDUSTRY. 

In tlio follo^^ing be foniul infoiiuatioii, enlleetecl 

Troiii v’’ai'ious sources, rc^latiiiK to tlie ciiltivaiiou ot* the sisal 
hemp plant {Aifnv( vinlddy var. s/yr^/f/i?r/)an(l tlie i)rei>aralion of 
its fibre. 

The cultivation of this plant forms an important industiy 
in the Bahamas and, to a less extent, in th<‘ Tuiks and CMicos 
Islands. Attempts have also, from time to time, been made to 
establish the industry in other West India Islands, notably in 
Jamaica and Tiinidad. 

In Jamaica, throiigli the interest taken in tlio matter by 
Sir Henry Blake, then Governor of the Ulaml, land adjoininp: 
Hope (hardens was planted with sisal. The plantation <*ontained 
over 20,000 planta and the Botanical r)ei)artment was enabled 
to supply a large number of suekers to planters. The linllcfin 
of fh( Botanical Dcpartmeni for October 1801 eoutains tlu‘ 
following reference to the e\}>eiiment: 

* In order to encourage the planting of sisal in Jamaica, the 
Oovernment has imported lately from Florida 25,000 plants of 
the same variety as grows in the Bahamas. This is in addition 
to over 51,000 already supplied to planters, and to over 20,000 
))lanted in the Hope Gardena. ... It is thus possible for any 
one to obtain a feM^ plants for experiment at a very small 
expense, or in largo (piantitios for laying the foundation ot 
future fibre farms.’ 

The cultivation of sisal in Jamaica has, hoAvevtu*, since boon 
abandoned. 

As will be seen from the rei)oi*t from Messrs. Ide and 
Christie, given below, excellent fibre is produced in the Caicos 
Islands. 

The sisal industry In the Turks and Caicos Tslaiuls dates 
from about the year 1880. The Kvw Bulletin for 1890 (pp. 273-8) 
contains an account of the flist efiVmls made to establish the 
industry. 

In 1889, attention A\as diawn by Chaplain Jackson, tlnm 
Commissioner of the islands, to the existence of the true sisal 
plant In a report on a tour of inspection through the islands 
in August 1890, Captain Jackson stated that on Fast Caicos 200 
aci*es of land had already been denied for the (‘ultivation of 
the plant, and that the only obstacle to the success of the 
company owning the land was the difficulty of obtaining 
sufficient plants. On Grand (’’aicos ovei* 300 acres had for some 
time been planted in sisal At Kew Settlement, on North 
Caicos, he found about 200 plants growing but choked up 
with bush. These plants were removed and used to start 
a government nursery. On \’^’’est Caicos preparations weie also 
being made for planting, over 200,000 ]fiant8 having already 
been obtained. 

The exports, which were valued at only £419 in 1891, 
increased each year; in 1900, althongli there was an increasi* in 
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the HDiount of tlio exports, the value, oA\iiif? to low prices, \vas 
loss than in the previous year. The area uiuler cultivation also 
gradually increased, and the industry has become an important 
one for these islands. 

In the following remarks, in the Anmutl livporl foi 1001, 
the CoinmissioiHU* gi\<‘s a brief history of tlu‘ sisal industry in 
the Turks and Cai<*os Islands • - 

‘ It is only within tlie last t\\(‘Ive years that Jibre growing 
lias been attonipte<l. The first exiiortation of libre was made 
in 1800, when £49 wortJi was shipped. Five years later, in 1803, 
95,788 11). of fibre, valued at £020, were shij)ped. Last year 
401,183 11). were exported, valued at £0,551. 

" It is in the Caicos Islands that the two fibre plantations 
are situated and working satNfaetorily—one at East Caicos ami 
the other at West Caieos. They ha\e about 2,200 and 1,800 
acres of land under eultivation resj)ectively, and are each 
extending their areas of eultivation. On the East Caicos there 
are four, and on tJie West Caicos plantation two, libro-cleaiiing 
machines worked by either sic'ani or oil. ICach machine is 
capable of turning out 1,000 lb. of fibre a day. 

‘There are several thousand acres of vacant laud in tlie 
Caicos Islands suitable for fibre growing, which, if jiroperly 
planted out, would give, in from tluoe to five years- should the 
present price of fibi*e, 5d. to per lb., bt‘ maintained a fair 
return for money invested.’ 

In Ills report for 1902 the Commissioner stated that the 
prices obtained daring the year had been steady and profitable. 
Of the exports for that year 58 per cent, went to the Cuited 
States, 32 i)or cent, to the United Kingdom, and the remainder 
to Canada. 

The following tai)le gives the value of the exports since 
1891 : 


Year. 

Export 

in 

Valiio. ' 

Voni. 

Kxiaa't 

in 

Value. 

ISOl 

pounds. 

i: no 

1800 

pounds. 

£ 7,193 

18U5 

95,788 

«2() 

1000 

' 810,482 

5,080 

180(! 

.. 

1,017 

1001 

101,188 . 

0,531 

1807 

. . 

2,m 

1002 

108,831 

7,100 

1 1808 

.. 

2,001 

" 

1 

• 


In forwarding a Hamplo to the Imperial (Jonimissiuper of 
Agriculture, hi-j Honour tjm Commissioner of the Turks and 
Caicos Islands writes, under date March 22, 1901: - 
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‘The waiuple I seud you is from a plantation of about 2,000 
acres owned by an American firm, From the two fibre i)lanta- 
tions in the Caicos wo exported last year 4111,870 11)., valued at 

This bainple was a remarkably good one, the fibre being 
bright and strong, Messrs. Ide and Uhristic^’s report was as 
follows- 

‘ Your favour of the 5tli. instinit, with sample of sisal hemp 
from the Oaieos Islands, safely to hand. The latter shows lir^t- 
class material, bettor than any of the M<‘xitiaii and as good as 
the best from the Bahamas. Value, per ton, but less to 
sell (piantity. For tlie past few years we have seen small lots 
on this market. Manila hemp being on the downward move, 
all hard hemp-, are likely to fall in value.’ 

The following extracts on the prescuit position of sisal 
cultivation in the Bahamas are taken from the recently issued 
(ienoral Descriptive Report on the Bahamas jHlands, in which 
is included the annual report for 1902 : — 

‘So much has been written in regard to the “ sisal ” plant 
that I need only say its cultivation is extending, and undoubt¬ 
edly it grows well, established in places where the roots hav(‘ 
room to spread, I see no reason why the extraction of the 
fibre should not be a profitable industry in these islands. 
Even taking into consideration adjacent competition and 
natural fluctuation of the market, the plant needs no special 
culture and is practically free from insect pests, drought does 
not affect it, and, on the other hand, it is impervious to the 
torrential rain which generally occurs during the summer 
mouths. The leaves can be readily cleaned by hand, and there 
are good machines which do the work in a more expeditious 
luauaer. The type generally used here is the Todd ” machine, 
which, 1 understand, is as good as any in the market,' 

‘ Ft is gratifying to bo able to rei)ort that the Sisal Fibre 
Company of Little Abaeo continues its work with every 
prospect of success, The company has about 5,()()() acr(\s under 
cultivation and 145 tons of fibre wore shipped at an estimated 
value of iJ4,l350, Additional machinery has be<‘n placed upon 
the estate, and it is expc<*tcd that during tht' next year the 
output will approximate ^il5,0()0 in value.' 

‘Soil c’dturo is not easy, but, where it is systoinatically 
attempted, well repays effort. There is, undoubtedly, a more 
cheering look-out for the sisal industry, and those plautauoiis 
which are worked on proper lines are yielding good results. 
This cultivation is extendiug and bids fair to be a perma¬ 
nent and promising one for these islands. There is, perhaps, 
no other economic plant which is so well suited to the peculiar 
conditions existing here as the agave which produces the 
so-called “ sisal ” fibre, and it is now understood that while it 
will grow and thrive under conditions of neglect that w^ould bo 
fatal to almost any other plant, it recpiires rational treatment, 
and wiJJ not survive being embedded in solid rock through 
which the roots cannot penetrate, as was formerly thought 
possible. The failures that have arisen in the past liave mainly 



<‘()m(‘ from an impoifool unck‘r‘^tan<lint» ol v<*gotauvo pioc^c'^M's, 
and (lisH^gard ot oi<linar\ rules of luisbautliy. AEucli of the 
“ si^al" that has planted in thiu island is still (‘hoked up 

>vith \v(‘c‘ds and undergrowth, and it is only tho^-e \Nho pay 
some attention to cultivation that make a linancial success 
of the ventiue.’ 

Thiue ai)peais tube a faiily sati^^factoiy outlook for sisal 
<*nltivation if taktm up in these islands. 1'heie aie uudouhtcMlly 
lands in dilfennd pai'ts of the West Indies, unsuitable on 
aeeount of th(‘ir dry and locky natuie for the cultivation of 
otlier Cl ops, tJiat might \\<dl be utilized for the groAving of this 
fibie. Theie should lie little diHiculty in ('stablisliing, at any 
rate, a small iiidnstiy in this eommodity: the ciiltivacion is 
a simple matter, and th(‘ maehines for extracting the fibre, as 
tor example, tliat known as Tod<rs, lefcrred to on p. 102, 
appeal to be ((uile ijtdiable. 

This is not an industry whieh will permit of the in\n»stment 
of eiiormons <*ipital. A suitable estate would be one of about 
aOO aere‘'. The establishment of the cultivation up to the end 
of the tliiid year would (-ost something like ^5 per acre. h\)r 
buildings and m.iehinerv, including an oil engine and a Todd's 
machine, about i:i,o0() w'ould be re(|uired. 

The prineiiial maik(d for this Hbie is in the IFnitetl Stales 
of Anieriea, the impoits into tliat eonntry, during the yoai* llKKk 
amounting to S7,02r) tons, v^aliied at fl>18,280,114, This amoiiut 
is ov^n* 2,000 Ions less than was imported in the previous yeai, 
hut the total v alue was greater by Ji5l,Ji2S,231, The ])ri(*e during 
the past ten >ears has v’uried from 2{e, to 10c, per lb. 

The amount and value of tlio imports of sisal into the 
Tnited States dining th(‘ last thirteen yi^ars ari» published in 
llie issues of the Vv'u^booh of (Ik Departoivni ofAgncuffurv for 
ISilo lOIKk From tliesi^ figures the annual average value jier 
toil has been ealeulated, and is shown in the following table; — 


Ywu. 

A V (‘rage 
valu<‘ 
l)(‘r Ion. 

Yc'iU'. 

1 

Average 
v^ahu‘ 
p(*r ton. 


Average 
value 
per ton. 

ISOl 

$112 

1800 

$05 

1001 

$113 

1802 

108 

1807 

IJO 

1002 

183 

180:i 

no 

1808 

71 

1002 

152 

IHOJ 

77 

1800 

128 



1805 

57 

1000 

158 

... 



A eopiploti^ aeeount of the sisal industry in tho Bahamas 
piei)ared by Sir (then l)v.) Daniel Morris, waa ]mblihho(l as 



(U)lomal (MiM'i'IlaiUMm.s no, T), ISO(i), 

which wo reiJKKhu'O 1 km o in (tv((nso : 

Tiik Sisai. PnuNT. 

Sisal libio its coininoivial iiana* I'coiu tin* l\)it ol 

Sisal, rr<MU w^hioh it was <)iij*inally ship|)c<l. Sinc(‘ llu‘ 
coniph'tion ol* Iho i-ailway to lM(M-hIa, I ho iihi'(^ is now whol)> 
•-hipped IVoni Pro^o'sso, In ^'ncatan th(‘ plant is calh'd 
IIcMK‘(iiuMi. There ar(‘ twM) sorts whit<» and i^recMi. Ihnvquaj 
hhmvo is the j^lant k»iow n by the aboii^inal naim* of Sa(*(ini. 
It has a whilMi bloom on the leaver-, them a uhuieotis 

colour. It has teeth on the edge of the heaves, and is 
botanically Aqtin var. vlonqnfu. This is the ehief 

])liiiit cultivated in Vueatan. llenequen rerdo is the aboii^inal 
Vaxcpii. This has no teeth on tlh‘ side of tlu‘ I(»‘\ves. 
The colour is a blight gietMi, and i-i botanically Agun rigidtf, 
var, This is the sisal pla?it of tlie Hahanias In this 

pai)er w’e shall refer to it brielly as Agave nimlana. It is 
univeisally regar<led as yielding the best quality of (ibro (»f 
any knowMi agave. 

Thi-^ agave, now^ <-0 closely asso<*iated with the fortunes of 
the Ihvbama'-, has had an intc‘ros(ing history in another [lart of 
the W’orld. For a knowledge of its culture and uses, Dr. Sehott 
tells us, Yucatan is indebted to the Maya Indians the dii*eet 
desceudants of those remnants of the Toltecs who, after the 
fall of their tunpiro in the valley of Mexico, emigrated to 
Central America and Yucatan, Some of these Iiulians, still 
speaking the Maya language, arc found w'ithiu the bordeis of 
liritish llouduias. They are most skilful in extracting ilbres 
from all kinds of native plants. 

As regards the botanical name, w'c an* told by Dr. Eiig(dniann 
tliat:Mj 7 a/c sitiahnuf w^as given by Dr. Perrino to tlie plant 
known to tlie natives of Yneatau as Yaxcpii, the most 
valuable of (he lihre-[)i*<)dncing agaves whicli w'as introduced 
by him into Sonthein Florida in ISJIO <iming his (dTorts to 
aeelimatize (oinnu*reially ^aluabl(5 tropical plants in that por¬ 
tion of the United vStatc^'-.' He did not live to see the success 
of Ills elTorls, hut the Yucatan agave is now fully naLnrali 5 ce<l 
in Florida, at K(‘y West and the adjacent coast. It is abundant 
also in the Hahanias, but wdietlier derived from Florida oi* 
directly biought to the HahamaM by other means, it is now 
impossible to say. Mr. i\ H. Nesbitt, a former Colonial 
Secretary, introdneed fibre plants diroet to the Bahamas in 
ISlo; ihe'-e may have betni Agave Himlnna, On the other 
hand, I recently found anew species of green aloe (A'H/rnrm) 
growing in tlu^ neiglibonrhood of Nassau that yields fibre, ami 
it is not imposfciblo that Mr. Nesbitt’s plants wxre these. The 
point ift not, however, of iiractical importance at the present 
time, but IMr. Nesbitt deserves credit as being one of the C 4 \rlieHt 
persons, if not the earliest person, wdio took a deep interest in 
the efforts to start fibre cultivation in tJie Bahamas It is in 
favour of tlie tlieory tliat 1 lie sisal plants came from Florida, as in 
the nciirest islanc||., such as Abaco, the plants are most abundant, 
and this fact has led to their becoming tlu^ head (piartersi of the 



iiidiistiy. Tlio inigratiou of such hcat-Ioving plants would 
naturally la'soullnviirds, in thodiroctioii of the greatest warmth. 
TJieir migration northward has boon shown to bo very limitod. 
If tho dispersion Ix^gun from New Providcaicth(‘ northoi*n 
islands sliould have possessed fewer instc'ad of t lu‘ lai*ger nuniher 
of jdants. 

Afjdve Hi fid Inna, in common witl» other plants belonging 
to tlie same family, poss<‘sses special provisions for spr<‘ad- 
ing itself over a wide area. These provisions are either vegeta¬ 
tive or seminal. The vegetative reprodiietion is of two 
kinds. There are llrst of all undorgroniKi suckers thrown olT 
from tlie stem, which grow np around it. Ibitil they are largo 
enongli to shift for thomsolves, these draw their nutriment from 
the i)arent plant. Suckers api>ear about the second or third 
year after planting ; they eontinuo to be thrown oIT for a year 
or two, an<l then cease altogetluM*. riio period wlien they 
actually cease is ])robably determined by the a[)proach of the 
‘ poling’ stage, when tlio plant is about to come into llower. 
This is the snjireme elTort in the life of many plants of the 
agave tribe, and with it they comideto their life-history. The 
flowering iianicle or ’pole’ is a huge innoresecnccs smit np from 
tho heart of the plant. It is 15 to 20 feet high, and somotimoH 
liigher, Tho base' is about 4 inches in diaimUei*, and it gradually 
tapers upwards into a fine, sltmder rod ; the branches are carrh^d 
ill the njiipor part only; tiny comeont almost at right angles. 
The height of the iianielo is usually about twelve to fonrloen 
times its width, and tho larg<‘st brnneJies ai(* near tlic middles 
The branches carry numerous greenish-yellow (lowers, giving tho 
whole a candelabral character. In At/ave Hinalana the flowers 
are seldom followed by seed pods; ('.\(’i»ptioiialIy, one or two 
may be produeed. When the flowers have fallen, the polo does 
not immediately die away; on the eo.nlraiy, ac tho ends of the 
branches, in the axils near the llower S(*ar, tlime are produced 
numerous small bulbils, which eventually (levelop Vntu plantlets 
of considerable sim These are locally called * polo plants.’ 
Wc* have thus s(‘en that tho sisal plant is capable of being easily 
propagated (dther by means of root suckers or pide plants. Of 
tho ndative merits, from the enltural point of view, of these 
tivo metlnxls of propagation I will speak lat<‘r. 

Distuiiuttion of Si.sATi Plants. 

Afjair Himlana had its original home, as already stated, in 
Mexico. On account of its value as a llbro plant it has now been 
wid<dy distributed in tropical and sub-troiiical countries. It 
was introdu(*ed, as wo know, to Florida and the IJahama'^, and 
is fouml also in considerable <nmntity in the Tmks and Caicos 
Islands, w]i<n*e there are several plantations already established 
and apiiareutly in a thriving condition. The plant is present 
in Jamaica in considerable (puuitity. It was introduced there 
from the Turks Islands during the last seven or eight years. 
No regular plantatiom- have been established, although experi¬ 
mental areas under 100 acres exist in some parts of the island. 
In 1884 1 strongly recommendeil sisal cultivation to tho people 
of Jamaica, and showetl that at the prices then existing the net 
yearly returns would have been at least £5 per acre. If it had 



lH‘t‘11 possible to ship fibio fioin Jainak*n <Iui infcf the p<‘iio(I <>1 
liiKb 1)1 ices in 1S(S<,) Uio net \\oiil(l ha\o l)(*on as hi^li as 

4:20 per aero. Al(liouf>li the opportunity was missed, it is 
a torlniiate ciicumslaneo that dainaiea, at th(‘ pioscait tinu‘, has 
many other iiidusti ies. of a successful and piospeioiis charactei. 

Ill Hritish noii(lui»i> as miuht be expected from its 
<‘ontij?uitN to \ luataii, llierc»e\ist iiumeious plaiitsol limu^cpK^ii, 
both of i\w white and gieeu varieties. It was hei<‘ that I liist 
saw sisal i)Iaats dmiiu» my exploiatinn in 1SS2. Small aieas 
have b(‘en planted in llie northein paitsof lh(‘ colony in the 
neijfhboluhoo<l of Coi*ostil. Samples of libit^ fiom Ibitish 
Hoiuliuas, ie((d\ed in lSt)l, were rc‘ported by xM(‘ssi*f,. Ide and 
t'liristie to be of " t»ood style, (piite of the sisal lumip character, 
ami readily saleable in th(‘ Loudon maiket.' Tiinidad imported 
about Ti.OOO small plants fiom Florida in IcSDl. Th(‘V were 
^rown in nur'-eiies and afteiwai(U ilistiibuted to Tobaj^o and 
v<irious distiiets in the island. No attempt has been mad<‘ to 
stait a fibie iuciiistiy. A small sampl(‘of fibre cleaned at th(‘ 
liotanie (Jaiden w^’as of exeellent quaht>, so that both the 
soil and climate have been pioved to be fa\omabl<‘ to the 
prodiiotiou of commereial fibie. In the Windward Islands, 
dining 1800d)l, about 2 acres were establisheil at th(‘ (Grenada 
Hotanie Station ; a small ai<‘a at the St. Vineeut Station ; and 
about 5,000 plants were introdueed to SI. Lueia. In tlie 
lAHwvard Islands plants exist at Antigua and St. Kitt’s. A (ah ly 
large plantation of A{jare smtlana and Furvmoa ijigaufvu, 
staited in tho first inst inee by the (lov'ernment, for relied* 
purposes, exists at Anguilla. The plants aio now old enough 
to yield fibi e. 

The high iirice of sisal hemp in 1800 attraeied the attention 
of people in most Uopieal and sub-tiopieal eountiies to the 
possibilities of embaiking in its eiiltUation. Plants weie 
mtiodiieed in largi' cpiantities to the (’ape. Natal, th(‘ tropical 
parts of Austuilia, Fiji, and variou’- districts in India. In fact, 
iti is baldly possibl<‘ now to liud any eounti.N in which tliey 
are not present in more or less (piantities, The,\ ai(‘ presmit 
ill one or two localities in West Afiiea, and ar(‘amongst lhi‘ 
more common agaves in ganlens in the Hivi(‘ra, where tlu‘y 
llower freely. At La Moitpla, Mr. Ilanbury has siwtu'al plants; 
one lloweied with him in 1801. 

Next to Vueatan itsedf it is piobable that no paitid’ the 
world is so favomably situated for earryiiig on a sisal imlustry 
as the Hahama Islands. It may therefore be aeeei>l<‘d that, 
taking into account the comparatively limited ihmiand that 
exists for the fibre ami tlio fluctuations to which it is specially 
liable, the i)osition taken up by the Bahamas will not be 
seriously contested by any othei country. 

In discussing the possible establishment of sisal plantations 
in Florida, Sir Ambrose Shea stated: ‘The cultivation in 
Florida'has been ])roposed, but this is not seriously consiclorcd 
by us. The plant is inferior, wages much moro than double 
what is paid here, and there is a well-known liability to frost 
whicdi is ft^tal io fibre growlli. As far as tho best-infovnieil 
judgement can at present be a guide, wo have no grounds for 



appi'cboiision ihiit our position can bo scu-iously dislurlxHl, or 
tliat in any c*ouceivablo conditions in tho futuie lli<‘ lil)n‘ 
cuUivation in this <x)louy will bo placed b(‘lo^^ tlu» limits of 
profitable advonturo.' 

Son.. 

The si«ial plant <loi‘s not ro(piii*(‘ a rich ^oil. The libn‘ 
<listrict'i oT \’'m*atan hav<‘ f^tmorally a I'oeky brokcui siirt*a<*o 
composed oT a layer of soil about IS indues thi(‘k, umhu'laid 
with a sort limostono rock, Tlu^ jj:cnen‘al coiulitions aro dry 
and arid. Tlu^ rainfall is small, fallini; usually within 
two or thr<x‘ months. Foi* tho rest of tlio year thori^ is 
littlo or no rain, and th(‘ la^at is intonso. Tlie sisal 
jdaiits can withstand this heat provided Ihoro is some 
soil: btit, on l<lio other hand, it is important to i)()int out that 
tho impression, whioh unfortunately has be(*onu‘ j?(‘noral in tho 
Bahamas, that sisal plants will thiivo on tlio poort'st soils or 
practically on no soil at all, is a mishxidinjj: one. This impres¬ 
sion has led to som<‘ lauds beinp; cloar<Ml and planted with sisal 
that aro likely to prove utterly useless lor fibre growinjr. It 
would bo W(dl to boar this in iniml both iji oxtendinp: tho 
l)rosont plantations and in soloctinp: silos for now plantations. 
What ar<‘ called ‘ mixe<l lands' and ‘coppiced lands’ of an 
inululating ohara<*t<*r appear to b(» voiy suitable for the 
purpose; whereas ‘pine lamls ’ of tho typical sort, with hut 
a thin illm of soil overlying an almost impenetrable pavement 
of limestone rock should bo <*arofully avoided. Again, in the 
Ihxhanias tliero aro many depressions inland whore there is 
Avatcr lying a foot or tw^o below tli(‘ surface*. This is fro:li 
w^ater, but is sometimes iniluonc<‘d by tho rise and fall of the 
lilies. In such localities it would bo decidedly unwise to plant 
sisal. Th(* plaii1»s aro most scmsitivi* to moisture at the roots. 
They either die outright, or linger on in an unhealthy 
eoiulition, making littlo or no growdh. 

Mr. JanH‘s M. Kao, in a report published at Nu'^saii in 1801, 
Avas very (*m})hatio on the importanix* of planting sisal in 
suitable soil, lie i)()intod out tho improbablily of tho idants 
‘ tlu'iving in <lry, arid .sand, or ot) rocky land, devoid of soil.’ 
Hul)S(»(pi(‘nt <‘xp<*ri(»nc*(* has conlirinod this. Tlu* sann* writer 
also draw's attention to tlie healthy appc‘arant*o of jdants on 
hilly Hlop<*s fully oxpo.sed to tho siui and air. This in part is 
no doubt due to the oxcidloiit drainage of sucli situations. 
Rocky laud is by no moans to be avoided p!‘()vi(iod it is‘loose 
broken rock,’ and not an impi'rvious pavement. In the 
former then* aro minu‘iotis interstices and small [xit holes 
containing soil in which tho i*oots find abiintlanl food, TJiere 
is no lack of suitai)lo soil in the Bahamas. In fact from my 
own observation, I am able to state that there aro extensive 
areas where tho plants already established an* most luxuriant. 
It is only nooessary to look first at the plaut'^, then at the soil, 
to arrive at the true value of almost any situation for sisal 
ho]np plantation. 

iNIr. Preston, writing of sisal in Yucatan, stated : * Although 
not apparently sabjeot(*d to dikease, and oai)able of rosisthig 
a drought (»f eleven months in twelve, the plant is not 
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alioKeUier I'rce fi’oni the elTects of sudden changes of heat and 
cold, and is liable to bo damaged by Hoods of rain inunediatoly 
aft‘»r a long drought, when aecomi)aniod by Hudden fall of 
temperature. This liappened in Yucatan in 1888, when, after 
a severe <lrought, the rains came on suddenly, with luiil and 
a heavy wind from Ihe north-west, with a fall of temperatun* 
from 80' to 57 , and within one night about 00 ixsr cent, of 
the plants were damaged or blasted cm the ends of the leaves, 
about an average of throe leav^’cs to the plant being alTeeted, 
causing a loss of 3 i 3 er cent, of leaf. A similar ehaiige after 
a protracted drought, happened iii this colony in March last, 
Mdien a few of our farms wore affected.* Such a visitation 
hai)peus but once iu many years. A])ait from this, there is no 
serious in.iui'y hhely to arise to the plants. The hurricanes 
of tlu‘ West Indies do not affect them on laud beyond the 
reach of flood and sea-spray. 

Cultivation. 

The scleebiou of the land, baseil on tlie character of 
the soil, elevation, and aspect, having been dei(M*mined, th(» 
next point is clearing it ready for planting. Where the growth 
is * eofipiee,’or low bush, there is not much labour involved. 
Where it is pine land there is heavier cutting. Both cutting 
and lopping are better done iu the dry season. The subseiiuent 
burning should be as light as possible. Ju the Bahamas the 
loss burning the better. Where the soil is thin it is most 
injurious to pass a big fire over it. Where i>racticable the 
dried timber, after felling, might bo arranged in rows and 
lieaps and burnt there only. This would sav(^ the soil in other 
places. Where 11161*6 is a demand for chari'oal, some of thc‘ 
hard wood might be utilized in this manner. 

Nurseries, -In all cases I would strongly recommend the 
establishment of nurseries hi a central iiosition, where suckei’ft 
might be grown until they are about 1(5 to 20 iiiehes high. For 
leasons given later, I would select suckers in preference to pole 
plants, Suckers, when so grown, can be kept under observa¬ 
tion, and solo'cted for ])hiuting according to their strinigth and 
vigour. It also saves much expense in weeding the ludds, if 
there are no young idants to «*are for. When plants are lifted 
from the nurseries it is usual to trim the roots and remove some 
of the lower leaves before they are planted out. In the c*nse of 
established plantations this [dan is to be recoiuimmded. It* tends 
to lessen the subseiiuent production of suckers, and thus gives 
tlic plant greater vigour. When the roots are not triiumiMl the 
plant is said to produce an abundance of suekeu's, and is 
pi obably thereby weakened. In any case it will produce 
a sufficient number for renewing the pUiiitatious. Any further 
production means loss of leaf-growth. 

Plant is an advantage to put out the plants in rows 
exactly the same distance apart. This facilitates the work 
and allows for subsequent planting between the rows. The 
distance between the plants in each I'ow may vary according 
to the character of the land. Iu very rocky laud advantage 
must be taken of the small ' pot holes.* It is useless to plant 



olsPA\heie. Lane*^ foi oniting piirposos and lailway*^ aio left 
between (‘voiy loiiith, sixth oi eighth row, a(*(oniiupr to the 
nature of llu j»roun<L The number of plants to the U(*ie will 
vary from hOO to SOO. The ten(leiu*y is to plant eloser than 
forrneily. As lonj? as this does not inie» fer(‘ with the t^iouth 
of I he plants, and atToids room for euttinf*, elose planting is 
not ne(*essiii ily injiiiious. On some i)lantations 1,000 plants 
are found to the aere. This is possibly too close on gfoocl land, 
and may result in the production of short leaves, which is to hc‘ 
avoided. 

Cutting the Learett It large healthy suckers, from l(i to 
20 inches high, are planted, those should yield leaves fit for 
cutting in about three to four year-.. The proper time foi 
cutting depends on the soil and th<^ vigour of the plants. During 
the first season of yitdd only a few of the largest leaves should 
be removed. Subsequently ten to fifteen leaves may be eiit from 
<‘aeh plant. Tliis may be eontinued from once to tlni^*e a year 
aeeording to the age and <*hara<‘ter of the plants. ()\'or- 
<*ntting is a ‘-erious mistake. The fibre is immature and 
<*onse(tuently of low commereial value. The praetice also brings 
on preniatme poling, and thus injuies both the reputation and 
the permaiumey of the plantation. The leav<^s may lx* cut by 
<*ontract and tied into biimllcs of fifty at a cost of about 1«. M, 
per 1,000. Th<*y may be eonv<‘y<*d to the eleaning shed on inuh* 
baek, in carts, or by light lailways. A mule will carry 200 
leaves; on a railway he enn draw a wagon wdth 3,000 leaves. 
In Viicatan, and also in the Bahamas, portable railways have 
been laid. These arc of 50-contimetro gauge, rails 10 11>. to tlu* 
foot. The material for the most part is the Fi*ench Dc'cauville 
system. The Belgians also, aeeoixling to Mr. Pierce, the Viee- 
Consnl at Merida, supply large ciunutitios of this portable 
railway, rails and sleepers eomlum^d, costing about per 

metre. 


PoLiNCi OK Sisal Planth. 

A question arose in 1803 to the early ‘poling’ of sisal 
])lants in the Bahamas. It was feared that if they began to pole 
at live to seven years theu‘ >vas litth* time in which to obtain 
a suece‘-Hion of leaves to carry on tlie industry. The details 
of the investigation imuh^ at that time are fully given in the 
/\rtr HiUtetin, 1803, pp. 313d). Those specially interested in 
this aspect of the (pu‘stion cannot do better than r<Ter 
to the Kew Hnlletin, Tlie ai<l of ICew was sought in reference 
to the aiipioximate time bho sisal plant would last in 
the leaf state. In other words: How long would the 
plant bo available to the planter for production of fibreV 
The matter 'was one of great interest to the Bahamas people, 
for on it depended the huecess of their plantations. The 
result of the ineptiry was so far satisfactory that with 
care and judgement on the part of those directly in 
charge of the i)lantation«>, it was believed that no greater 
<*ause of anxiety need be felt in the Bahamas than 
had been felt during the last thirty years in yueatau, for 
plants that had poled might easily bo replaced from time to 
time, by strong healthy ‘supplies’ from nurseries, and tlie 
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work of tho plaotalions iieetl nofc nt any tinio bo intomipted. 
Tho lalost information from Vnoatan was fnrnisliod by 
]Mi'. Pi(Mvr. Ho s(atrd that ‘ luMnp plantations in Viioatun 
lasted foi* sonu^ fifteen y<Mri' This was not eoneliisive as 
roi>ards the ai^o of tin' in(li\idud plant'*. It moK^ly showed 
that while some of tiie original idaiits poled at one ago and 
some at another, tlieh* places w(m*<‘ so filled up from time to 
time by new plants that tho whole niidcndaking received no 
serious cheek u[) to about the fiftt^enth >ear. It isbeli(‘V(Hl in 
Vneat m that iftlu' root-snclan^ are alIow<‘(l to remain attached 
foi* a long peiiod, th(»y tend to exhaust the parent plant and 
aocel(‘rato the period of poling. Su(*h suckers diverted the 
striMigth of the ])atent plant, and if allowed to remain too long, 
either of two flung-, must ha])pen- tbe parent i)laiit w’^onlcl 
inoilnco fewer and smaller loaves, or Its ])ei‘iod of maturity would 
bt‘ lMstene<l The piactical outcome of this Avas the suggestion 
1 hat siicli siiekeis as were neee-.sary for supplying tho plantation 
should be taken, when I \rg<‘ enough, into niuseries and all others 
be removed regnhrly andthiown awuiy. 

The infoiiucitioii from the Bibainas in regard to tln^ 
plants that had sliown a disport ion to early poling in 180J5 
wavS so incomplete that it was impossible' to discuss tho 
mattoj* fully. Tho Jiistoiy of the suckers before they were 
put out, and the treatment they afterwards received, were 
not given. All these Nveie important ra<*tors to be consid¬ 
ered before a defuiite opinion could be formed. The result 
of further experience has shown tliat some plants pole at 
five or seven year^; others at a later period. It was improb¬ 
able, if propoily treated, that they would all polo, over 
a large plantation, at the same time. If tlu' plantation wer(' 
carefully watched, and fresh plants put in as soon as tlu' 
older plants reached maturity, there Avould be little inter¬ 
ference w^ith the work of the plantation. It w^as further consid¬ 
ered essential that fiesh ])lants, in large nnmbeis, .should lu' 
grown in nmserics wdth the view' of supplying vacancies 
caust*d by poling. AKo tint the pole should bo cut, or betU'r, 
n()tclio<I and bent over, as soon as it aj)p*aretl, in order that, 
all the leaves on the [ilaiit should be riptmed before it died. In 
this w'ay the jdant wouhlbekept availabh'for yielding fibre' 
for nearly a year later than it rdherwLsi' w’ould be. 

Another j)oint was insisted upon, vi/.., (hat while all tho 
luaturo leaves should be cut wlum they had attained full 
dfwelopment, great care w'us to be taken that the immature 
loaves were not cut. Tlic regular cutting of tin' fully maturt'd 
leaves was understood by some to prolong the vegetative lif<' 
of the plant, and retard poling, Theoretic'ally, however, 
there is no ground for such a supposition. On tho other 
hand, the emtting of immature leaves would certainly have 
a contrary effect. The ])lant w'ouUl be likely to be weakened 
by tho proeess, and tho subse(piont leaves borne by it would 
be fewer and smaller. Tlie exact period wdien the leaves 
were to be cut recpiired careful atU'ution. Aa a general rule, 
the leaves wore ripening when they wore gradually falling 
from th(' erect to live liorizontal position on the idant. There 
wei'e also some indications in the change of colour of tin' 
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loavoH. rt/ is somowhiMt of a coincMdcMirM' that <»xa(*tl.v siunlai' 
<|iiostioaH ai'oso in Manvitius, wlnni tlu‘ hoinj) iinlustry was 
stai'U'd th('i*o Hoino twont> y<'ars a^o. Tlio i)lant. **ultivat<ul 
in th(‘ island is Ili<‘aloo (Fifrrrant ifuiniilca), 11 is similai 
to sisal luMiip in a|)}H‘araiu*o and liahil : it also |)!*()dnc('s 
bnlbils or ijoli^ plants aClca* llo\vcM‘in^»:. IM. (I(» diazal slatiMl 
lliatlln* plants f)i)kMl tlioro at I lio aK<‘ of K‘V<ni to 

oiffht y(‘a]*s, blit they oould bo <*iit four or livt^ linns b(*for(‘ 
jioliiiK. and tluMofor<‘ Ixd'or** it was inx^ssary to r(^])la(‘<s tlnnn. 
Anothor a(*(*onnt iniMitiomxl that many of tlio aloos llc>w(M*(*d 
three or four years <Mii*rna* than otliins: Iumkx^ tln‘ h‘a\’'(‘s of tln^ 
se(MlIin^i:s fi’oin th(‘ foiamn* wore fit for (Miltinii: wlnai th<^ late 
llowerin^ plants wore dyiu^ out; so (Mitting bogun was 

practically continuous. Supplying amongst old ])lanls was done 
in tilin' so that, as the old ones died out, cutting IVoiu the 
young ones was r<‘a<Iy to begin. ()v(M‘-cutting in Mauritius 
^v^ls lield to bo injurious to the plants, weakening their grow'th 
and causing them to flower, and die prematurely. In 
Mauritius, also, it w^as found that, by <*uttiiig only tin' inatur('d 
leavi's, the growtii of the plant was inA wi'akeiu'd. Thus largi* 
liiK' leaves wi're obtained, yh'lding long fibre of tin' finest 
(piality. 

Tiiorc' is another important factor, aiifiarcntly ()V(‘rlookc<l. 
in regard to the ixiliug of sisal planks in the Hahamas. In 
Yucatan tin' plantations aiH' estniilished for the most part 
with suckers, not pole plants. The latter are not ofl('n 
availabh', for the pole is ri'inoved as soon as it appeal'-^. Owing 
to the lieavy deinainl that ('xisted a few years ago in the 
Bahamas, jiole plants were very largely use<l. In fact in many 
(‘ascsthoy w^ere the only plants used. Added to this they wore 
mostly small in size, ainl conveyed in largo (piautities in the 
holds of HchooiK'rs, where they got over-heated and weakone<l, 
Huch jilaiits Nver<‘ iioeessarily predisposed to early maturitiy, f am 
also of opinion that pol(‘ plants prodiux'd as an exiiiring effort- 
of the ])ar(‘ut jilaiit are not always cahmlated to prodiux' su<*h 
robust plants as sucktu’S, At hsast they are not likely to Ix' so 
when derivi'd from plants whose leavt's are ix'riodieally reduced 
Nvht'ii cut for fi 1)1*0 purpose^. It would Ix' w('ll to inv('stigate 
th<‘ matti'i* ('xperinu'utally. This might; bo doin' by planting 
suckers and poh'plants sid<' by side* and wat<*hiug the results. 
Oil no otlu'r grounds should t-hore exist any mark('d dilTerencx' 
Ix'lwet'u tin' Ix'haviour of sisal plants in Yucatan and the 
Bahamas. 


Mxthactino tiik Fibhk. 

In Yucatan the greatc'i* part of the ;}5(),000 bales of sisal 
('X|)<>rted from that country is cleaned liy means of a primitive 
maebine called a ‘ raspador.’ Although of a rude cliaractei* it 
is stated that; a 7 ?ron thoroughly experienct'd in the work will 
clean at the rate of twenty leaves a minut.e. There is, however, 
a considerable waste of fibre, and the work is laborious. The 
av('rag<‘ work of one iiiachino per day is said to be 7,000 leaves 
with two nu'n continuously engaged in feeding it. The raspador 
is sim])ly a wlu'ol, liki' a hfoot pulh'y, with a 0-inch face, 
furnished with pieces of brass, an inch srpiari' and 0 inches long, 
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across the face a foot apart. Tliis wlioel runs in 
ahoa\y \Aoofk*n cq'^o. WJien uoikiat* it makes about 110 to 
200 revolutions ])or minute. The loaf is put in throuftli a small 
openinj? at one end, and is hehl by a stioii}? elainp or in tlie 
hand. In the meanlime a heavy blo<*k, like a l)rak(‘of a rail¬ 
way earii‘if*e, \\oiked by the fool, is biou|»ht to bivu on 
the part of the leaf hanging down, )>res.sing it against tin* 
revolving \\h(*el. In a few seconds the pulj) is beitim out and 
thrown into a pit underneath the nheel. The cleaned fibre is 
drawn out and lield in the hand. After this the leaf is 
reversed, and the othei end cleaned in t*\actly the ‘-anio manner. 
It will be noticed that the leaf harf to be firmly hehl by the 
opeiator while it is being cleaned ; it has further to be pressed 
by tlie brake against the blades of the revolving wheel, and 
when one half is cleaned, it is neoes'-ary to reverse it and 
piesenb the other half. In Vueatau wliere men have b(»en 
trained for the work for several generations, it is possible to 
continue tliis system. It was considered, however, to be 
very dilticiilt if not impossible to introduce^ it (dsewliore. 
Ileneo when the plants in the Hahainas Nvere approaching 
maturity considerable anxiety was felt in regard to the 
means to be adoiited for cleaning tho fibrt^ All the new 
machines that had been hitlunto tried had not piuived 
satisfactory, and at one time it was in contemplation to try 
a tieatment by crude pretroleum, suggested by Mr. Kdison. 
In the beginning of 1891: a machine was brought forward that 
raised expeetations tliat fortunately since that tiuu‘ ha\e Ixhmi 
fully realized. The Governoi wrote to the Secretary of State 
in May 1891 to aniiounco that he was in a position to sjieak 
definitely of a libre inachine that was in bue<*essfiil operation in 
the colony. ‘ Tho machine in question,' he saya, ‘ is manufactured 
by Mr. T. 0. Todd, of Patterson, New Jersey, U.S.A.; 1 havc‘ 
witnessed its perfornianee, and have no doubt it wdll 
bo univeisally adopted. It dre.sae8 the fibre perfectly, and 
with a ininimuin amount of waste.* It was patented by 
Acosta ill th<» United States in 1892, The chief fcatun* of tlu^ 
Todd machine^ is its automatic character. The leaves are only 
handled once, and are cleaned by two drums or scutching 
wheels working on alternate sides. They are f<‘d in a1 one mid, 
and tho <*leanod fibre is delivered at tho other. There is no 
necessity for lidding the leaves at any time. A boy <*an 
arrange them on the feeding table, and oneo that is dono they 
pass into the nuicliino, ami the cleaning i)ro<*eods automatically. 
The machine is of considerable size and weight, and U rather 
costly--about £000. There can be no doubt of its su[)criority 
over the raspador. The Todd machines I saw in regular 
working in the Bahamas were regarded by tho planters as fully 
meeting their requirements. The operator seats himself before 
the feed table and lays the leaves closely together without 
overlapping. The points are arranged towards the left hand. 
The leaves pass into the macliiue bidowaya, not endways, as in 
the raspador. About one-half of each leaf hang.s down loosely 
to the left. The loaf is, first of all, taken up by tho feeding 
belts, and by the latter presented to the first ^cutcdiing wheel, 
which cleans about one-half from tho point downwards. By 
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a elevor iuterc*hau^?o of joiiiU^d belts passinfj; b(‘t\vocn ilio two 
wheols, th(‘ (‘loaned imrliou is seenJ*(‘ly hold whiles the romahider 
ih oloaiied by the ho(*oiid wliool. Tlioro is no uncloaned oi* 
parbially-oloanod j)()i‘tion hd't in the tniddlo; the fibre is 
dolivorod ontindy fV(‘o from pith and perfooLly straiglit. 

Th(‘ followiniLf a<*o()un( of Mu* Todd macdiino was i)ul)lisliod 
in the Nantiatf (hianiUtn, »Fmu* i), hSOI : 

* Wo would roinark that Mr. Todd was I'ortunafe in having 
his niaohino plao<Ml on ]M(‘s-^rs. (lIouj?h and J\lenondo//s farm, the 
location and surroundings of whioh aio so favourable for the 
o\:hi)>ili()n of its working powors. An English 5-liori?o-powcr 
oiigine was usod to work tin* maoiiino, and upon the loaves, 
ready for oh‘aning, boing plaoed in position, they wore run 
Idirongh in the sinipU^st manner, ooining out at tho opposite 
end perf<*(*tly <'l(*an. Tho attondaiioe nooessary oau bo 
perfoiniod by ono woman or boy to food, and another to 
roooive tho fU)roas it is delivered. It is olaiined that from forty 
to sixty I(*aves per iniiiuto can be eloanod whioh would yield 
a good i)eroontag(’> of (ibn*, and if st(*adily worked at least 
baOOll). could 1)0 tnriu'd out a day. From all that eanie nndci* 
our observation during tlu* tinu* we saw the machine woiking, 
wo oonoludo that tlu^re uo(mI nob be any furtlun* delay in the 
oxtra.(*tion of (ibro on ao(*ount of tlu^ absence of improved 
maohincry,’ 

Jn July following, JM(Hsrs. Clough aiul Meuoadoz reported 
as follows 

‘ At the (*nd of a month’s steady work we are pleased to 
report continued satisfaction with the fibre machine. Jbdoos 
its work (‘asily and (*xc(‘lIontly. It ro((niros comparatively 
little motive powtn*, and two wouu*ii or boys are sullicient to 
feed in leaves and r(‘(*eive tho ilbro. ft certainly is the best 
fibre-o.xtracting nmchino wt* have seen, and as far as mo can 
judg(‘, it is at least e<iual to any now in use anywhere. We 
believe it will lx* tised by all Ji(*mp growers lien*.’ 

The latest publish(*d account is from Messrs. J. S. Johnson 
k Co., as follows : 

‘After tweivi* months (*xp(*ri(*n(‘e, we arc* ftatislied that 
the macliiiu*, prop(‘rly handl<»d, is capable of producing a ton 
of fibre in a day of t(*n hours. We have made 700 bales sines* 
\\i) started cleaning, and, with all the interference of weather, 
and want of cxpcri<*ne(* and changes, impeidections of belt, etc., 
have averag(*d over half a Ion per day right on for si.x montlis. 

I am (luite surt^ that you will soon hear of a ton a day, now 
tliat the gearing has b<‘en imi)roved, by making it eog-whocl 
inst<*{i.d of leatluu* bc‘11. Finally, let mo tell you what 1 did in 
Oetoher of this y<*ar, I arrived at my plantation with 
a sch<)i>n(*r having on board a Todd machine*, an ongino, boiler, 
shafting, pulU^ys, and baling pivss, with notliing but the naked 
ground b(*f<)re me. 1 ai*rive*d on Wediu*s(lay afternoon, and on 
tho Saturday following I began tochxui fibre. Ittook me only 
two days to put tlu^ whole business in opeiatlou. It is to-day 
working like a charm,’ 



It ib ovident from those aocouuts, habod on ooiiLiniious 
working over a lengthened period, that there is no tlinieully in 
cleaning the fibre iu the Bahanias. Be-jides the Todd machine, 
there are other machines, such as the Vdlainore, vei‘> highly 
recomnieiided, and i)erliaps not so (‘o^tly. I nas not able to 
sec any of these in actual woiking <lming my Msit. 

The i)OW(T used for the machines is alway'n st(‘ain ; watei- 
l)Ower is not available, and wiud-powci is too unccitain. Au 
outfit to turn out about lialf to tluec-<|nai teis of a ton of* clean 
fibre per day nould consist oi a steam (mgine using, prcdciably, 
kerosene oil, not coal, a single Todd machine, and a steam 
press. The A\liole would eosl about €1,000. If a se<*()nd 
machine A\eie added, the total <*ost ^\ollld l)eiil,00(), and the 
output at least a ton and a half of fibre per day. 

The fihies of agaves, as indeed of all the endogenous plants 
as'?oeiated with them, are perfectly >\hite if cleaned without 
fermentation. They are, however, easily discolouied, and not 
only so, but are eonsideralrly weakeiuMl by the dc^r^omposilion 
of the mucilaginous ami saccharirre matter‘d assoeiated with 
them in the fresh leav^es. Heuee it is of the higlu'st inipoitaner^ 
that the fibre should h<» extracted from the hsives immediately 
they are harvested. In fact, it imu be laid down as a (Mrdinal 
maxim, that agave leaves nnistbeeleam‘d w iihin a lew houis of 
their being severed fi'om the parent plant. The ie-)Ulting fibre, 
If intrinsically of good (juallty, w'ill then be wbit<‘and glossy, 
with the individual filaments straight and untangled. When 
agave leaves are allowed to lie exposed to the sun and air after 
being cut, they lose the natural moisture, whicli is uscfid in 
eleauing them, and the .juices set up a fermentation wliich, if 
continued long, wdll seriously a fleet the (prality of the fibre. 
A practical rule for the w'oiking of a sisal idantation w^onld be 
that the leaves eut in the nioruing should bo eleaned the same 
day, and that the leaves cut in the aftei'iioon should be ])ut in 
hauil the first thing the next morning. 

I)RVIN<1 AND BaLINO. 

After passing tlii’ough the maehine the fibre is bung out fo 
dry in the sun. Too rapid <h*ving is not desirable, as tlierc'by 
the llbi*e is not suflieiently bleaclie<l. It retains a raw greenish 
tint wliieh is iindesirabU'. This tint, will, however, disappear 
if the fibre is spread out in shade for a day or tw^) btd'oie 
baling. The fibre should not be exposed 1o heavy night dews 
or rain, olherwdse it loses its lustre and is rendered unattractive. 
Mixed or badly-cleaned iibrrs or that A\hich is stained or dirty, 
slioiild be placed on one side and used locally. It is not worth 
exporting except as tow. In Yucatan ‘ the bands put on bales 
are made by farm hands, who are paid from 25e. to 50c. daily. 
Each bale requires from lOO feet to 120 feet of rope, weighing 
fi'om lb. to 5 lb. for each bale. According to fai/.e and weight 
of each bale, from four bauds to six bands ai*e put on eacJi. The 
cost of bauds is about 5c. eacli. The bales are sold including 
the weight of bands, these being usually made of the inferior 
grades of fibres.' The bales weigh from 850 lt>, to 100 11). The 
cubic measurement is from 20 to 22 feet. 
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W'AhTK MATWRIAI.k'^. 

As regards the pulp and watery juices >iol<led during the 
process of extracting tlie libre, those ai-e appai*eu(ly of no great 
value. The juice of agaves is (evaporated in some c*ountries to 
make a soap for cleansing medal utensils. The pulp contains 
potash. After being well rotted or burnt it nould form 
a usehil manure for pine-apples or for the agave plants them- 
'^elves. Th<‘ line i)ith thrown out by the machines is v(M'y 
inflammable ^^hell dry. On that account it should not be 
Hllow(‘d to accumulate in and around the ^ho<is. II 
a sulliciently largtMiuantity of clean pith (‘onld be colloctod it 
might be used as a packing material. It is vc‘ry light, elastic 
and, when thoroughly dried in the sun, is free fi*om smell. 

Viiimn. 

In Yucatan the yudd (jf fibre, as a general rule, is 50 Ih. 
from every 1,000 l(‘av(% ‘but there aie leaves nliich give up 
100 11). ])er 1,000 ; tliis, however, is ex(*eptional. From the lifth 
to the seventh year tli(‘ average yield of good jdants is 75 lb. 
per 1,000 leaves.' 

With 050 planis to theacre, each yielding thiriy-thre<‘ leaves 
eoutaining at the rat(i of 00 lb. of libre to tlu^ 1,000 hsaves, we 
would have a toLd yiMirly yield of 1,200 II)., or a little over lialf 
a ton i)er acr(^. This is the usual rettirn in Vu(*atan, In the 
Bahamas with eloser planting and more improviMl juachinery 
it is likely to be higher. It is not likel,\ in any case to fall 
below half a ton. It may be as high as threesluarlers of a ton 
per aero. If wo take tlu‘ low<‘r estimate of lialf a ton to tluj 
acre, costing for production h/. per lb., and realizing the very 
low price of lid. per lb. (the low(*st ever known for sLsal fibre), 
there would still be left a margin for profit of l/l, per lb., or 
£4 10«. per toil. It is Ixdiexed that the total cost of cutting, 
carting, and cleaning the loaves, of baling the fibre, and 
placing it in the New York market neixl not exceed £\) to 
CIO per ton. In any case the woik of the plantation should 
be btrietly regulatc'd d) me<‘t these re({uirements. Anything 
beyv)ud this should be r(*garded as ('X(*essive and unjuntiliable. 

In Yucatan th<‘ ‘planlcT esbimat(‘s his crop to cost, for 
cultivating, cutting, (leaning, i)aling, and marketing, 2^c. to 
per lb. At tlie price of libre (in 1801) of 5(*. per 11)., and taking 
8c, as the cost of production, an acre yielding 1,287 lb. wouUi 
give a net profit of $25*00. As the.se are Mexican dollars the 
profit ill Yucatan is less than that estimated for the Bahamas. 

I^^UKH^IJT. 

As to the best outlets for Bahamas sisal, there is no doubt 
that the chief market at present is in thv ITnited States'of 
America. The ports of New York, Boston, and Philadelphia 
take fully 90 per cent, of the production of Yucatan; the 
ITnited Kingdom takes about 5 poV cent., while the balance is 
divided between Cuba, Germany, Franco, and Spain. Tlie rates 
of freight from the Port of Progrosso to the United States vary 
from c., 1 c., to c. ))er lb., plus 5 per cent, primage. 

The rates of freight from the Jhiliainas to the United States 
ports should be lower than fi*om Progresso. The actual distance 



lb less ihan oue-lialf. At lirst they will probably bo moio, but 
as the trade increases it w ill be possible to oliai lor sohooiu'i s to 
deliver the fibre at such advantageous lates as will compete 
buccobsfnlly with any height lates in force at Progresso. 
Theio is an export duly lo\ie(i on sisal at Progicsso at the 
rate ot e. per ll». This amounts Io about (is per toa. This 
^>0111(1 be additional to the fieight chaiged. A leniaikahle 
iii'^tauce of lou 1 1 eights nas (luoted in Willett k (jiay's 
ciicular of Jannaiy last. The chaitoi* of a ship ol 1,575 tons 
fioni the I^hiliiipine Islands to the United Statt‘s was leported, 
for Mainlci hemp, at $5*50 per ion. This was foi a distance of 
15,000 miles I 

FLUCaUATtON IN PUICKS. 

Xu 1888 and 1880, owing to the foiniatiou ol the National 
Coidage Trust in the United States and the efforts made to 
eontiol the eutiio snpiily of white-iopo flbies, the piiee ot sisal 
was extiaoidimnily liigh. This was a puiely artiAeial state of 
tilings and had no rcfeitmeo to the oidinaiy inaiket value ot 
thetibie. The a voi ago pi lee in 1887 w as per ton. In llie 
boginiiing of 1888 it lose to £80 ]0>»., but towards its close, 
owing to the action of the (Vndage Trust, it went up to iil5 
per ton. In Januaiy 1880 it reached £50 per ton. This was 
rmpiecedeuted : but in Maich of that year it wont highei still 
and reached a maximum of £30 lOv. per ton. At this pi ice 
2 bales of Bahamas sisal happened to be sold in the London 
maiket, The fact was hailed as a proof of the gieat intiinsie 
value of the fibre andattraited attention all over the world. 

This circumstance really did harm to the prospect:, of the 
industry as it stimulated over-pioduction in yucatan. The 
2 bales in question weie bought at this fancy price lot 



a special purpose, viz., for making ladies’ hats and bonnets. 
The consumption for this is so trivial as to be hardly worthy 
of notice. Soon after the Cordage Trust came to grief. 
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cauaing aerioua loan, if not ruin, to n numbov of people in 
the StatoH. The lai*^?estoek of Piln'o In^ld by iteomiiijjr siiddenly 
on the i)iark<'t, priees fell so rapidly that at the end of 1890 
jifood fair Jibre was sold at £27 per ton. In 1801 it was 

furtlun* redncod to £21} 10«., in 1800 to £20, in 1801 to £15, until 
in July 1805 it i‘ea(‘hed the lowest priee it had ev<'r roaelied. 
Thi'i was per toiler a little less than lyi. pen* Ih. Sinee 
that time it has sliKld-ly iinpi'oved, I)in‘in#>r the eurreut month 
(Mareh ISOO) it is cpioted in Messrs. I<le & ChristieV eireiilar at 
£17 to £17 per ton. The violent lliietnations of sisal during 
the last sevenUani years may be gathered from th<' above 
diagram showing tin* av(‘rage nriee per ton of fair cpiality sisal 
Innnp in the London and Liverpool mark(‘ts from 1870 to 1805 
(inelusive). I am indebted for the figures for eonstrueting this 
diagram to Mc'^srs. Id(' Sc (JJ)ristie, fibre brokers, 72,-^Mark 
Lane, KX\ ^ 

Summary. 

Tho si'-al industry in the liahainas is now in a fair way 
of being established. It has Imd to pass through several very 
trying experi(mees, but the ultimat(‘ issu(‘ is (l<‘eule(lly ])roinis- 
ing. Th(‘ efforts to start any new branch of industry are 
laborious, and often eostly. The first estimates of ex|)enses 
arc' usually placed too low, and the returns too high, For 
a year or two things look hopeful; them there is a period of 
suspense and uncertainty; with a fall in ])riecs a roaetion sets 
in, and the enltivation is either relaxed or probably al)andoned. 
In time, however, if steadily and intelligently pursued, the 
profits, though smaller than anticipated, are often of 
a snhstautial charaetc'r. The IBahamas sisal has sueeesafully 
l)assed through tlieso .stages. Those engaged in it are now 
hoi)oful of its ultimate sueeoss. They feel that, by keeping 
down the (‘xi)en 80 H to the lowest, they will alway.s have 
a margin for profit, with tlu' |)o.ssibility that, oii an average of 
years, tho r(‘tnrns will fully reward their labours. Tt is 
estimated that about 100,000 acres of Crown land have bocMi 
disj)osod of for fibre |)urpos(‘.s, and possibly there are 15,000 
acres of privatt' lands also set apart for tho same purpose. 
Th(*so area.s will practically represent tho outside limit of sisal 
cultivation in th(^ IBahamas. Tlu» aet\ial area so far planted is 
probably not more than 25,000 acres. Of this about 12,000 
a(sres are lik(dy to yield fibre within the next two years. At 
the end of 1897 tho exports should reach about 0,000 tons. 
Baluimas sisal will, iherofore, not come hnmodiately into serious 
competition with any other whito-ropo ilbro. Those facts will 
afford comniennal men, both here and in tlie States, the means 
of forecasting, with tolerable accxiracy, the future of the 
industry. 

The chief points to whi<*h attention should now be directed 
are tho uniform production of first-class fibre—that is, fibre of 
good colour, lustre, and strength--to moot the requirements of 
the best markets. If necessary, legislative action should be 

This diagi'am has bc<Mi brotight up to date by tho Insertion of flguroH 
for the years 1806-190;), inclusive, kindly supplied by the same firm. 
A great Improvement in prices is shown. fKo. W,LB,] 
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adoptoil to safo£?uiir<i flio iiitorosts of tlio in(lusti\\, luul piovoiit 
short, iul'inior, or immature (ihir from h(‘im» sliipi) 0 (l from Iho 
<‘<)loii>. Tim filno afc b(*st only nflor duo limo has 
boon i»i\on for its i>ro^^ ih ; and homm unw iso inothods should 
doalt with by llu' (ion (unmont m lh<‘ higlnst inhu'ost of those 
who lia\o (‘Uibarhod tin'll oapilal in 1 ho ontc'rpriso, as wc'll as 
of those who may heron ft or lake' pari in it. Consist('nt efforts 
should also l)0 inadc^ to produoo the fibu' at the loNVOst possible 
<ost, so as to loavo a margin foi pioliL upon the lowest prioc^ at 
whioh similar Hbio <*ould Ix' prodiioed in any other (‘ountry. 

The practioal dilfnailtios eonnoetod with starting tlu' 
industry have boon ovoreomo. Laboui is both cheap and 
Miffi(*iontly abundant for all piosout recpiironients. K\pcri<'noo 
has shoNMi how best to avoid some of the orrois of the past; 
and given only moderate prie<‘s for the prodneo, the future of 
the Ilahanias sisal ‘should be as well assured as that of any 
planting industiy. Its snooos^ woidd bo of oonsiderabh' 
benefit to the Jlahanias Islands, as it would bring to them suoh 
a measure of iirosperity that would stimulate tlu' dovolopment 
of many otlior iudustiies for which tlioy an' admirably adapted 
by their g<'ogi'aphical position, and the favourable (Mr(*nm- 
stances of both soil and (dimate. 

Notm Adimai), April 1(5, 18i)(5 —The latest information 
respecting aisal or hone<iuen in Vu(*atan is contained in 
Foreign Office Re par f (No 1,681, 189(5) just issued. In thb, 
Mr. Viee-t^onsnl Waddle supplies the following particulars 

‘The amount of fibre evported from Progrosso during 1895 
was 381,50} bales, valued at £(514,231, and shows an increase 
of 7,021 bah's as compared with the prc<*eding year. This fibre 
Nvas exported in 163 steamers, wdiich is twenty vessc'ls less 
than in ISO!, 

‘Logwood and chicklo’ |tlie latter a gum u‘'ed in the 
States for chc'wing purjmsos) ‘have been exi)oi'tod in larg('i‘ 
(piantilios from the State of Vucataii during 1895 than in any 
previous yemr. Ilenoctuen grow(*rs ha\c turned thoir attention 
to these products, and hav(' import('d labour from otlier parts 
of Mexi<*o for this objoc't, at the same time roduedng tlu* 
mnnher of hands on thoii honecpion plantations to a minimum, 
in (*onso(|uenc<' of Nvhicli production of fibi'O for export in 18i)6 
may b<* ('xpected to bo less. 

‘A syndicate has been formed by the honecpion cultivators 
of Yucatan to hold a large quantity of 189(5 ijrodnetion in 
order to regulate the supply, w'itii a view to maintain the 
value againvSt tiio fall in price by overproduetion.’ 

In Nonv York, on March 30, 1896, Messrs. Henry H. Crocker 
6c Co. report sisal hemp, spot value, at 3]c. i)er lb., equivalent 
to £17 10« per ton. At the same date in 1895 the value was 
2 j’^,,c. per It)., equivalent to £12 per ton. The po«dtion this year, 
therefore, is, so Ear, much improved. 

In London, oii April 15, 1896, Messrs. Ido & Ohri«stie quote 
good fair sisal, spot value, at £17 10«. per ton, as compared 
with £14 })er ton on the corresponding date in 1895. 
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KxrouTH OK Sisal IFkmi* krom tiipj Bahamas. 

Tlu‘ following? fablo sliows tlio anioinit and vahio of th(‘ 
exports from tlio lialiainas (iiirint? tlio last oiixhi yc'ars. It will 
1)0 srMMi that th(‘ impootaiHM* of (Ids indnslry lias f^radually 
in<M'oaso<l : 


^'ear. 

Kxpoi’i. 

in 

ValiK'. 

Y('ar. 

Hlxporl 

in 

X'nhu'. 


ponmN. 

1 


pounds. 


1805 

r>12,0S0 


1890 

1,358,082 

Cl (1,012 

1S0() 

087,810 


1900 

1,270,037 

10,21(5 

IS07 

000,480 

£ 1,522 

1001 (a) 

QO 

18,53‘4 

ISOcS 

1,251,720 

11,710 

1002-0 

2,!] 15,311 

37,574 


KO K\p()Hs for nionllis .)iuuiar\ 1, 1!)01, to Ml, 14)02. 


Ill l<S^)7 thoi ‘0 was a falllnp: o(T in tlu^ exports due to tlio 
low iirioos ruliiiff in Aniorican and Knjylish markets. At this 
time tin' industry was in danger of a ooinpleti' collapse. 
Towards tlio <‘Ios(' of the year, liowover, a fresh impetus was 
given by ri'asou of l.lio great imp!‘ov<'nieiit in prices brought 
about, probably, by (in' scarcity of Manila heni]) in cousetpience 
of disturbances in the Philippines. In 1800 it was estimated 
(hat 11,100 acres wer<' devoted to the growing of sisal henij) in 
the Bahamas. 


Sisal (hTLTi\L\TioN in Yta^ATAN. 

An interesting article entitled ‘Tin' Agaves, a remarkable 
group of useful plants’, which appeared in the Venvhook of Ihi* 
('"nifed Stafi>,s Drparinu'Hf of for 1002, contains the 

following referen<*e to sisal-liemp cultivation:- 

Vucatan is tin' main ciiiitre of production for agave fibres; 
in Moxi(*o, Tin' peninsula of Yucatan is a linn'sbone plain but 
littlo above s('a-level and with a thin covering of soil. On this 
i.hriv('s Afforr (die plant which yields the ‘sisal,’ 

‘sisal hemp,’ or ‘ heiieipn'ii ’ of conimcrci'. Tins is cultivated 
on Iarg<' ])lan(ations, whicdi, uinlor present conditions, are 
enormously prolitable to tin'ir owners. Fig. 1 shows the Indian 
worknn'ii ciitling tin^ libn'-bearing loaves of the sisal on 
a plantation near Merida, the capital of Yucatan. Yucatan now 
exports annnnlly about $12,000,000 worth of this flbn’> to this 
country, and the amount is steadily iucronsing. The climate 
of the pi'iiinsula in the sisal district is arid tropical, and the 
country, though its oxtromely rocky character renders it 
almost woi’thloss for any other crop, from this source alone is 
rapidly be<*oming, in proportion to its population, one of the 
richest sections of Mexico. Some ingenious machinery has been 
invented for stripping the fleshy pulp from the fibre of the 
loaves. Fig. 2 shows the freshly cleaned fibre lying on drying 
frames at one of the stripping mills on a plantation near the 
city of Merida. 

The success of the niltivation of the Yucatan agave has 



1. Culiiiiji, loavt^s of Sisal Aga\o in V\u‘alan, Mo\ico, 

India Islands. Over sixty years ago it was introdiiml into 
southern Florida by Dr. Perrino, Amoriean (’onsiil at Caniix^elie, 
who tried to acdiniatizo useful tropical plants in this cxLrcine 
soutlioru part of the United States. Mon^ roc<Milly it is 
reported Unit efforts are being made to introthiee it into the 
State of TanmuUpa'j, Mexico. Vueatan lies below the frost line, 
and it is a ({uestiou whetluT the agave of that region will pioMi 
hardy enough to grow within a frost-vi'-ited area, Pni (he d(‘<*he- 
guilla,’as tlio agave that i)rodiieeH the ixtle fibre of \\(‘stern 
l^vmaulipas is called (probably a distin(*t spix‘i(‘s from the 
AijdiH* LevhuijuiUa of Texas), is hardy enough to withstand sharp 
frosts, and thrives naturally on land pra(*i»ieally worl-liless for 
other jnirposes. It is (piite ])0SKible tliat it might be profllably 
grown on land not otherwise available for agriculture in tlu‘ 
largo area in western Texas where tlio A(f(tvv LvvhimuUUt is 
found, or in other sections of some of the south-western bordtu* 
States. It may bo that the native plant, the Aijavc Loch u(j nil la, 
which has a shorter, coarser fibre, of unknown values would 
repay exploitation. The enormous increase during recent 
years in the value of the Mexican fibre product from this sour<*e, 
with its main market in the United States, appears to justify 
experiments in the iutrodiietion of some of the species of 
demonstrated value. 

The following short account of sisal cultivation, wlu(di 
summarizes briefly some of the more important j)oints already 
mentioned, appeared in the Yearhoo/i: of the Unilod ^taivH 
Department of Agrhulfure for 1003, in an article on the * Prin¬ 
cipal commercial Plant Fibres > 
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The sisal plant {Agave rigida), nsnally known as liencquen 
in Spaiush-spenkiiip: countries, is native in Yucatan. It has 
been introduced in many other Lropic-al countries, but its 
cultivation I'or filjrc) on a. commercial scale is coufiiied to 
Yucatan, the Jjalumias, Turks Island, Chii)a, and Hawaii. 
Recent plantations Inwe Ihhmi made in Vtmc'/nela, in Santo 
Domingo, and in tlit‘ Rombay and Madras ]n'(‘sidencies in India,. 

The sisal ])Iai»l/ rcrjuli'cs for its devcdoiunent a .soil 
conijioscd c|]i(!fly of limc.stone and a warm and comparatively 



Ftu. 3. Drying: Si.siil ilhro at st.rlj>pin.u; mill, nrar IMcvida, Vuiiataa, Mexico. 

dry climate. Clear, dry weather, M'ith bright sunshine, is 
required to (by and bleach the ilbre, while in rich, moist soil, 
or in a moist climate, the leaves develop too large an amount of 
pulp in proportion to the fibre. 

The sisal plant is ])ropa.gated by suckers springing from 
the roots of old plants, or from bulbils. Bulbils, called * mast 
plants,’ are produced in great numbers on the fiower stalks in 
place of seed pods, like onion sets. The ifiants are set out 
during the rainy season in rows 4 to 8 feet apai’t, in holes dug 
in partly disintegrated coral or lime rock with crow^-bars, 
pickaxes, and sometimes with the aid of dynamite. The 
ground 'where sisal is grown is usually too rocky to permit any 
stirring of the soil. About the only care given is to^'cut the 
brush and 'v\'eeds once or twice each year. The 'weeds and 
brush, largely leguminous plants, by decaying on che ground 
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add feitility to the soil. The first crop of oiiUa* leaves ot the 
])lants is out at the end of tliie<' \eais when ^*»‘oin 

snekers, or four yoats wdien grown fioni mast plant* 1 . Kioni 
ten to twenty leaves aie ])iodu(*e<l ea(*h >ear for a peiiodof 
twehe to tw<M\ly-live .\<‘ais in Vneatan, ten to lit teen yea is in 
Cuba, and si\ to twelve* ,\ea!s in the Jhihainas, An nnnsually 
cold Avinter at any period teinis to ehe<‘k glow th an<l eanse* tin* 
plants to send U}) llowe*!* stalks, afte*! whieli thi*y die*. 

Sisal fibie is eh*aned freini the leaves by inae*hiiu*s w hie*h 
scrape eait the pulp and at the same* time* wash tlie libie in 
tunning water. It is then hung in the sun to diy and ble'ae*li 
for from one to three elays afte»r whi<‘h it is bale*d leii niaiked. 
The average annual yiedel is about 000 11>. e)f eleMii, dry fibie* per 
acre. The* jiiice during the last ten yeais has vaiie*(i from 2 je. 
to 10e\ per It). More than 000,000 bales averaging abend *‘5(10 Ih. 
each, Aveue iinpoited during tlie e*aleneh\r year lOOl). 

Sisal fibio of ge)e)d epiality is of a -.lightly > edlowdsh-white 
eolemr, 2^ to 1 fe‘et in lemgth, soineAvhat hai'^hor and less 
flt'xible* than Manila fibre, but next te) that the* strongest anel 
n\e)st extensively used harel libie*. It is usoel iu the inanufaeture* 
of binder twine, lariats, and geneial eeirelage*, asiele frenn 
marine eordage* and clerriek ropes It eanneit withstand the 
(lestruetiAT netiem of salt waiter, anel its lack eif flexibility 
prevonth it from being used to advantage* for running ovov 
pulleys or in poAAX*r transmission It is used e\tenslAa‘ly in 
mixtures Avith Manila fibre*. 


THE OAOAO INDUSTRY IN THE WEST INDIES. 

Messrs. LoavIs A; Neiyes’ spc'eial eaeae) report fe)r 1008, 
published in the* Tropical AgricaUariHl oil Mareh 1, 1001, gi\Ts 
a list of the epiantitlcs of cacao produ(*e*d, during tho last five* 
y(*nrs, in the* principal eaeao-groAving countries of the worlei. 
The table sluws that th(*re has been a general te*n(le*n<*y to 
inereaso the preiductioii of this produe*t. This increase was 
noticeable* in the case of all countries proelueing ca<*ao, except 
Surinam, .lava, Hayti, and San Denningo. In the* ease of 
Surinam the decrease was due* to tho .sr‘rious inroads of the* 
‘ Witch Broom' elisease; in Java, to adverse climatic (*onditions ; 
Avhile in Hayti and Sau Domingo political disturbances wore* 
the cause. The progress of the industry in our West African 
liORsessions Avas most marked. In the West Indie.s, Trinidad, 
Grenada, Jamaica, Sfc. Lucia, and Dominica all aliarod iu this 
increase. The principal cacao-producing countries of the Avorld, 
arranged in order of output (in bags) in li)02, are: Guayaquil 
(467,000), Africa (297,501), Bahia (273,077), Trinidad (16*8,788), 
Veney.uela (166,000). (Grenada (61,270), Ooyhm (60,455), Para 
(40,840), British Afnca (47,000), Sau Domingo, etc., (30,000), 
Cuba (85,870), Surinam (21,871), Hayti, etc., (21,650), Jamaica 
(17,620), Java (11,000), St. Lucia (8,785), and Dominica (7,500), 



In ilio t’ollou pact's will Ik‘ notos on tlio jnesont 

l)()'^Hio!i of tli(‘ camo iiulustiy iii tlu \V(‘sl Inrlios, Ilu^expoi 
of oaoao from th(' dilfcn'ent islands, llu^ avoiago piuo^* and 
otlior niatt(‘is of inlcnc^st, which will show tliat considerable 
proj»icss hcis l)c<Mi made* and that an in(*u'asini» amount ol land 
is being planted in (^acao# 

In a papt‘1 in tli<‘ ir(,s/ huhan Hulletm (Vol. 11, pp. lilO-211) 
on the ‘ Fungoid discMscs ol cacao in the Wc^st Indues,' it was 
[)oint(‘(l out that losses had becui oc(*asi<)ned by disease, but 
that tli<*st‘wtM'e apt to be o\erlooked on account of the Iarg(‘ 
profits mad<‘ on ca<*ao ))lantations. (Vnisidcnable attention Inis 
lieen paid b\ th<‘ Impeihil Dcpaitment of Agricultiiie tothes(‘ 
diseases, and plantcis ha\e been enc'ouraged to do all in theii 
power to kee}) them in chock. The serious c'xtent to which the 
industry (*an be allc'cted b> tlunu is only too wcdl shown by thf* 
case of the ‘ Witch Ihooni ’ discMse ol Siiiinani. In 1800 tJie 
value of the <'\ports of <*acu) fioin that(*olony had amounted to 
£2o0,121 ? in 1008 this had (alkm to £18*), 128—a dec'line whicli 
is attiibuted solely to tln^ ravagc*s of tliis disease. So fai, 
foitunately, this disease has not appc^aied in the British West 
Indies, but tli(‘ nec‘ossity for piohibitiog absolutely the 
importation of <‘acao plants Irom Siuinam, as advised b\ this 
nc'partinont, is clearly shown. Thcmoic piomineiit diseases 
that have appc^aied in tiu'sc islands au^ the canker dhease of 
the stem (iVcc/nu sp ), (In* ‘ die back' disease {Diphxfia {<mto- 
Ivola), the Trinidad pod di^cnise (Phj/tophthora omnitora), i\iu] 
the brown lot dis(‘ase of the pod also <*ansed by Diplod!a 
vacaoicoliL Thc'se diseases can all be ludd in cheek, chielly by 
pruning and the care of w'ouiids, and they do not appear to 
liavo cansi'd any considciable loss. 

It will be seen that cacao is an impottant item of expoit 
in sevoial of these islands; this is more especially the ease in 
Trinidad and (Grenada. The value of the c*acao exported from 
the former island uow’' c^xceeds £1,000,000, wdiile in the ease 
of (Irenadi it is about 45250,000. Next comes Jamaica, the 
value of the cxixntsof cacao in the ycMr 1001-2 being nearly 
£81,000. The evjioits of this pioduct from St. Lucia w'ore 
vahuxl at £88,217 in 1000, wlien tliey formed 17 per cent, of 
th<‘ total exports of tlio islaml. Oonsiderable <iiiantitios of 
(*aeao are also shipped from Dominicn, St. Vincent, and British 
(hiiana, while Montserrat and St. KittVNevis also piodu<‘(* 
small amounts. 

The rise of the (*icuo industry iu the Wc‘st [ndios is cleaily 
shown ill the following table giving the exports, in hundretl- 
weiglils, from the British West Indian Colonies during the 
past few years. It should be mentioned that in the ease of 
some of tlio (‘oloiiies the figures show the exports for the twelve 
months ending March 81 of the following year instead of 
December 81 of the year given in the first column. For the 
purpose for which this table has been <*ompiled, however, this 
is ini material. Tht‘ table shows that the output from these 
islands has been vxuy considerably augmented: the total 
expoi‘ts (excluding tliose of St. Vincent) have risen from 
88.5,817 cwvt. in 1808 to 404,878 in 1002. 
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TRINIDAD. 


Tlio avora^^o outimt of raoao iVoiu Trinidad Tor iho six 
yoai'H (lSi)5-U)()()) wa.n li.‘]S)d8l owIj. It is sliippod oliiolly to tlio 
IFiiitod StatoH, th<' UniU’il Kingdom, and Kran<‘o. 

Tlu‘ ar(‘a rcd.nrin'd as in <*aeao (ailtivalion in 1(S1)7 was 
i)8,00() aoros ; in the Tollowing year it had in(*ri‘ahed to l()o,()00 
acres. 

It is stti((‘d in "The Food of (he (hxiF that ‘ the Trinidad 
b(‘an is the larg(^st and fiiH^st Ilavoured and coininands a higher 
price than any other IVoni tlio \Vcp»t Indies." The luoiidon prices 
of Trinidad cacao vai*y riom or).s‘. to iSOn. per cwt. The prices 
during the last six years have been as follows: -1S07, 05.s. t(^ 
?;]«.; 180S, 71,s. to 7rjs,; 18UR, 72.s.to 80.s.; H)()(), 08,v. to 75.v.: 1001, 
05,V. to 70,s.; 1002, 58^^. to 07.s*. During the i)res(mt year tliis 
cacao has been s<dling as follows: London, to 7().s. OrZ. 
l)or cwt.; New York, 12ic. to 15c. iier Ih.; Canada, Dk*. to 
1.5c. per 11). 

OHKNADA. 

The output of cacao from (Irenada has b(‘en increasing 
steadily until in 1002 it exceeded 100,000 cwt. 

CJronada cat*a.() does not obtain as good a price as th <3 
Trinidad article. To /[note again from ‘ 7Vie Food oj (ho (JodF : 
‘The bean is snialler tlian that of Trinidad, but the llavour is 
exceedingly good and regular, and the crop is bought u}> eageily 
in the British and American markets’. 

According to the r(‘j>ort of Messrs. Lewis k, Noyes, the 
prices of (Irenada cacao have b<‘en as follows: - 1000, 70.‘<. to 
7;3,s. Od.; 1001. 07«. to OO.s,: 1002, 57^(. to 0i.v.; 1002, ,51,^. to 02,^. 
During tlie present year the prices have ranged from 52«, to 
Ohs. iUL |)er cwt. in London; from 12j^e. to 12[c. i>ui* 11). in 
Now York; and from 12c, to 12je. per It. in Canada. 

.IAMAI(^\. 

Tlie area, in eacao eultivation in Jainai<*a has steadily 
increased during the past fifteen y<‘urs. Ae(*ording to the 
returns of I lie minil)(*r of a(’r(\s in tins various crops, as given in 
tlie/AD/d/)ooA’, th<‘ ai*t»a in eaeao in 1H80 was only 001 acres; 
ten years later t.his had im*r<‘as<Ml to 1,721 acres, while in I0(>2 
lli(4*e were 2,518 acjros returned as in ca(*a(). The increase in 
the <‘nHivabion of cacao has been simultaneous with tho 
<‘xtonsion of the banana imlustry, as on many (^slates cacao 
has been ))lanted in the banana walks, 

Tlii^ price obtained for Jamaica ea.eao is h'ss than for that 
from (Irenada. According to oHicial rcjiorts, prices have been 
as follows during th(‘ last live years :— 1808-0, 50, s. lOd. ;J809- 
1000, m.; lOOO-l, 55.S*.; 1001-2, 12,s. ; 1002-2, llw. (id, 

Jamaica, Dominica, and St, Lucia cacaos are usually 
classed togc^ther in tho market roi)orfcs; during tho pres(nit 
year those have been selling at G0«. to M, in London. 
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DOxMfNK^A. 

Cacao is one of the two i)rLncipal exports from Doniiiuca. 
It is stated ill Pamplilet No. 24, D())}iiniv(t, /finfs io Sctilcrn: 
‘Messrs. Ro>Mitre€‘ k Co., Uiej^reat (^loeolate iimiiufa(*tuieis of 
Voik, possess several lai^e cacao estates at llio iiortli end oT 
tlie island, and aic lapidly incu^asing their output. The ])rice 
of cacao 1ms ahNa,\s l)cen veuy icmuueiativ(‘ and theie is eveiy 
leasoii to belle^e tlmt the demand u ill go on increasing and 
thus keep up prices.' 


nunisn (.piana. 

Since 1805 the expoits of cacao ftorn British Cuiana luno 
not iiicieased much, the average \alu(‘ for the last eight years 
being i22,l21. There is no doubt that theie is much land in 
the colony that is suitable for this cultivation, and theie aic 
sigim of iiicieased interc'st being takem in it. Chocolate has 
also been expoitcd tiom British (Uliana, the value of this 
export being mVi in 1895-0, 4^211) in lSt)0-7, and 4:,‘i8 in 189S 9, 
since when cliocolate nas not appeared on the export list. 

A Ner> good price is obtained for British (Uliana cacao: 
this has varied duiiiig the present year between 0l«. and (55,s*, 
showing that the produet of (his eolony comes, iu (juality, 
second only to that of Trinidad. 

ST. VINCMNT. 

TJie decline iu the expoits of cacao from St. Vincent show's 
to what an extent this industry ’was affected l>y the disastrous 
huriicane of September 11, 1898. In 1897 the exports of this 
product w^eie of the value of £4,511; in 1898 the value fell to 
£3,090, while in the following year it drojiped to £110. TJ»e 
inciustry Juis since been resuscitated to some extent, and 
87,15511), of the value of £1,558 w'ore exported in 1902. 

OTlIKll ( \< AO-OUOWlN(^ r.sLANDs. 

The otlun* cacao-growing islands in tUo >Vest ladies arc 
San Domingo, Cuba, Uayti, Martiiiuiue, and (Uiadelonpe. 

The total exiiorts (in bags) of eueao from San Domingo foi 
the ^i^e yeais 1898-1902 have been as follow^s : 1898, 11,580; 
1899, 17,080 ; 1900, 71,871 : 1901, 79,902; 1902, 39,000. Shipments 
go principally to (ieriminy. 

There has been a steady increase in the output from Cuba 
during the last three or four years. The exports havt‘ been an 
follows : 1900, 2(5,137 cwt.; 1001, 33,159 ewt.; 1902, 11,845 cwt. In 
1902 the exportfl were of the value of 45110,499, and all went to 
the United States. 

The output of cacao from llayti fluctuates: in 1898 it 
amounted to 1,000,000 B)., iu the year ended September 30, 1901, 
this amount had been quadrupled; iu the following >oar there 
was a slight decline. 

A considerable amount of cacao has been produced in 
Martiui<iue, the average for the ten years 1890-9 being 18,720 
cwt. 
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DLSTlllHUTlOX OK CACAO KLANTvS. 

In coiisideiiiig tlio piesoni pobition of tho t*acao iiidiibiiy 
in these islainls it is of inl<n*est lo observe the part played by 
tlie Vipioiis botanieal O'^tablishnients. The lollowing table 
sho>Ns, appioxiniately, tlie luunber of plants di^-tribiited by 
the<'e institutions, and at the same time brin}j;s out the fact 
that for some turn' extensive i)l<intinj< of eacMO has been goiu^ 
on, from \Nhieh it is only leasonable to eojieliide that, in the 
ordinary course of events, theie should bo a eoubideiable 
ineieas(‘ in the output from th(‘ Hritibh West Indies. 

The Impeiial Department of Agrieultiu*e lias paid a huge 
shaic of atteiition to the cultivation of cacao. Maiiurial 
experiment plots have been maintained in Grenada, St. Ijueia, 
and Dominica, and every elToit hab boon made by tho officers 
of the Depaitment to encourngt^ the cultivation of this 
product and, by (lenionstiating better metluxls of cultivation 
and piepaiation, to biiiig about an improvement in the quality 
of tho pioduct siiipi)e(l. 

Ill St. \’inceut, aftei the huiiieam^ of 1808, 0,812 cacao 
plants were distributed fiee, and 2,o88 sold, fiom the Botanic 
Station. Cacao is also one of the cropn that has received 
attention in connexion with the I/ind Settlement Sclieme ; on or 
1,000 cacao iilants were distri)mte<l to allottees in the year 
1008-1. 

Tlu' number of cacao plants distributed fiom the Botanu^ 
Stations during the past t\NO yeais iuis been as follows 


1002 -8. 1003-1. 

Douiiuiea , 8,277 (a) 15,050 (h) 

Montserrat 3,«*18tS 

St. Lucia 5,551 5,008 

St. Vincent ... 3,389 5,U0 

Tobago. — 3,077 


(a) 111 addition to 1,033 pods: (/>j iu addition to 1,753 pods. 

The number of |)lants distributed from Hope Gardens, 
Jamaica, is as follows: 1000-1, 53,270 (and 022 pods); 1001-2, 
38,051 (and 151 puds); 1002-3, 18,800 (and 117 pods). 

Th(‘s(‘ ligur(‘s indicate that <*aeao iilautatiuiis aie being 
very consideiably cxltmded throngliout tlu‘ West Indies. 
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WEST INDIAN ANTHRAONOSB OP COTTON. 

L. M-AN I-M-.S., 

iM\ on tin* stnIT of tin* Iinp(‘i‘'ml I)(‘|)arliuc*nt of 
Toi* lli(‘ Ind’n's. 

P'i'oiii tlit‘ t‘\|K‘i*iin<‘nts wiMi (‘olton in Mio \V<‘ht 

Indii's, soiiu* of Mas bolls Irnt* b(‘on nolici'd to bn attanktul by 
a i‘iu^tioid disna'^n wliiidi, at lirst, 1 i(hn\ti(uMl with tho Anun*inaii 
' aiilh''a(‘iio^(^in(*r(*Iy Troin Uio ai)iK‘aran(*t‘ ol‘ Un^ attacked 
bolls. Ijalitn*, wli(‘n sixadnaais showini^ Iho rruitin^ sta^a of tho 
rnn^;ns obsnrviMl, my oarlicn (‘oiudiiHions w(‘i*o niii(*li 

sj r(‘ni;( lunu'd, as I foiind that lh<‘ Torm ol‘ 11 k‘ spoL'ns and tlio 
spora-bnarinu: o]•^^ans ol' llu^ was prai*ti(*ally i<loiiUcal 

with that (U‘s(*ribod and Iip:in*(Ml by Soiitliwoi’tld and Atkiiison- 
Tor (^oth>f(i!rirlin,n Soulhwoi'tli, tho fiinfj;iis oausiiifi: 

tht‘ dis(‘ast‘ (‘ailed " antliraenosc'' in th<^ Unitod Stat(*H, Tiio 
foi'm and app(‘ai‘an(*(‘ <»!* the sporo-boaidn^organs and the spoivs 
will bo dt‘S(*ril)(‘d lat<‘r in this pa])or. Writing oL‘ tlH‘ We^t 
Indian anthraenoso in luy first preliminary artiolo oti ‘ Fungoid 
l>isoas(‘?j ol‘ Ootton’ {\V(\sl Indian BaHvioi, Vol. l\^ ]). Ii05), 
1 stated thjit * this disease, whioheauses damage mainly when it 
attacks tho bolls of eot ton, is duo to a fungus (Co//r/o/ra7un/t 
f/o«,sy//j//). It is one of tho few fungoid diHcast‘s of cotton that 
ocenrs in the W(‘Kt Indies. Up to the pro.seut, it has not done 
any great damage in thcsst^ islands.’ 

In N(*V(Mnbor IDOo, to make juoro (‘(n'baiii of iho hhmtity of 
lh(‘ I'lnigus, six'oiimms of altoobsl bolls wcnv stmt to Mi*. W, \, 
Orton, Assiwiant, Pathologist, Ihiroau of Plant Industry, UnLt(‘d 
Stat(‘s Dopartnumt of Agrioulluna at Washinglon : the bolls 
NMM'o taktm from eoUon growing in Ilarbados, At tho same 
linu' I sent him <*ultur(‘s of a fungus Itikon frmn a dis(‘as(‘d boll 
on anotlna* ontal(» in Barbados, Tin* following I'xtraots an* 
lak<*n from Mr. Orton’s r<*ply: 

‘A innnb(‘r of lla* bolls show di'^oolounsl spots olosidy 
ros(‘inbling anthraonosj*, but I failed to lind any fnngns that is 
(‘xa(‘Lly lik(* (Utllrlafrirhnni f/asHifpii, In many eas(*s tlu* 
dis(*asod spots an* ovi*rgrown with Fnsnrinin and ot.hor fungi, 
probably saiirophyth*. Tins ofn*n ooours in this country, and 
in facta larg<‘ nuinb<‘r of the spccinu‘ns that f <‘olloct<*d this 
snniin(»r for anthracnoso \\or(* found to la* cov(‘ri*d with- 
Fanarifun spor(*s h<*n ('xaminod, leading nu* to susp(*ct that 
this fungus is .sometimes a facultative })arasit(*. . . On a Few 
bolls I found a fungus (do.'-ely ro^euibling Fol/cfofn'rhnnh 
except Unit the spores W(*r<* much smaller than any 
I have ever seen; tJiis is the sam<* fungus that you s(‘iit me iu 
one of your <*ultnr(*s. It has spores ky 

'j while Col Idol nick a ni f/oasifiiii, as (l(*seribed 

in ISiiecardo, and as measured from specimeiiH in our herbariiiiij, 
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hiis spoms ,to by iJooniin. U> ,,»ooniiu. uiul 

uKually at Imst. , • ;;,puni. lon^. In other respoets your fungus 
in like our antliraeiioso, as fai* as I am able to judge from 
a vtuy hasty exainiiiation, and possibly this dilTerenee in the 
sizt^ of the spore'-* is too small a eliaraeUnasru* to soparato the 
two. Soim^ of the bolls you‘-ent appear to be dries I up from 
purely j)hysiologi(*al <*atis<M, that is, the failm*e of the plant U> 
support th(jm, and latea* to ha\(‘ be<m attacked by saprophytic 
fungi. Oihtu'n hav(» tlu‘ <l(dinit(‘ spots eharaeteristic of anthrae- 
noses Jan* pr(*paring a set e)f iny cultuivs and spejeiniens of 
cotton (iis(*ase*s to semel te* you, as I promisenl Sir Daniel Morris 
te) ele), and I he)im te) have themi ready shortly.’ 

It will thus b<» HtHiii that tlua'e* ean bo very little doubt 
that, in ihu*baelos in 11)01^, the‘ e*e)tton bedls were attacked by an 
Hnthracne).-ie very similar te) that found in the^ tluitod States, 
and that asse)ciateHl with t.hat disease^ is a fungus very similar 
te) thei Vollvtolvichum {fotiHUpH, whiedi is known to be tJie cause 
of the American a*ithraemos(‘. 

Specimens e)f beills with eharaeteristic antliraenose spots 
were l)rought by Sir Danied Morris from South Carolina, aneI 
spesdniens weue* alse) sent, as prennised, by Mr. Orton. These 
be)llH she)weMl exaeddy the same* appearance as those attackeel by 
the West Inelian anthraeue)se‘, takem frenn plants gre)wing iu 
lhirbade)s. 

In Barbaelos the) elise^ase is widely distributed. I liave 
fe)uiul bolls attaeke^d by it, in greater or less abundance, iu 
l>raeticaliy evoi’y held I have exaniined. It is, howev(*r, very 
I'arely that any ee)**sielerablo i)roportion e>f bolls is alToctod. 
Specimens have boon received fre)m Montserrat she)wiiig the 
eharaeteristic spe)ts, but I have ne)t seen the fruiting stage of 
the runguH on them. In British (hiiana. Dr. Howland, in an 
article on ‘Ce)tton Dise»ase»«,’ staters that anthracne).so is probably 
one form of the* ‘ l)lastH’ of oaidior writers. In Jamaica, 
Mr. Cousins ‘, in a note e)n <*otte)n seeel sterilization, states that 
Collet of rich mn has beem ielentilleel e)n seedlings. Kre)m Triui- 
elad, Mr, J. II. Hart, K,Ii.S., has sent diseased bolls showing 
spots, which wore* pre>bably duo to antlirae*ie)He. It will bo 
H<*on that tlio eli.se*ase is eliHtril)eit(*el p»*e)tty well thre)iighout the 
West Inelie*s. 

In nearly e*ve*ry ease* the* ellsease lias einly attackeel the 
be)lls, Kxe*ept in )**y infe*e*Uon e*xperiments, te) be.) (lescribed 
later, only one case e)f Urn eliseuise attacking seedlings has come 
under jny notice. As mentioned above, it has o(*euiTed on 
seedlings in Jamaica, anel my experimemts Hhe)w that so(*dliugs 
a**e veaelily infeeteel, at le‘ast under certain eoiiditiems. 

With reigarel to this point, Atkinson staters: ‘The fungus 
is probably wielely distribute*il, but serious injury seems to be 
ejuite e?e)nfine*d tei certain le)e*alitios. The author has observed 
it at quite a number e)f phurs iu Alabama, but only at Bruu- 
elielge was any ve*ry Herie)UK injury ne)tcel. At that place, in 
Heptember 1801, 10 te) .lO per cent. e>f the crop was destroyed 
em some plarttations. In the vicinity of Auburn, its greatest 
injury seems to be eonlineel to the young plants,’ 
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Mihs Soiiilnvortli sayy tluit .she Jiad noted the disease only 
on the bolls. Witli regard to its severity, sho states that‘in 
two eases, out* Croui Alahania and one from Louisiana, it is 
r(‘i)orled ns destroying 73 per cent, of the crop. In general, 
liowever, it sctmis to destroy from 10 to 2,3 per cent.' 

SYMPTOMS OK TliK OISMASK. 

The Disvttur on //n* Tht* eliaraeteristie app(*arauee of 

anlhraejiose sj)oLs on eotion bolls has been described in my 
(*arlier papers, but the main symptoms may briefly be 
reeapitulated here. 

On th(* bolls, the disease first appears as small reddish oi 
^*edtlis]l-bro^^ n spots, the central part of each spot being 

so m e \vh at d eprebs(*f I. 
The spot enlai*g(*s, 
and, as it does so, 
the central part 
heeonies blackened 
and more distinetly 
sunken. We now 
have a black, sunken 
spot surrounded by 
a more or IckSs ill- 
(letinod rctldish mar¬ 
gin, The earlier 
stag OH of the 
aiithraeuosc spots 
are shown on tlio 
right hand, upper 
boll in fig. 1. 

Tlio next stage 
in the development 
of the spots is due 
to the formation of 
spores of the fungus, 
whieli takes place in 
the centre of the 
depressions. T h e 
spores are \isually 
produced in small 
pustules which 
break through the 
dead epidermis. The 
pustules are. liow- 
ever, as a rule, very 
numerous and so 
run together. The result is that we get practically one mass of 
hi)orca in tin* centre of the depressed black spot. Examined 
singly the spores ai)pear colourless, but when seen in the muss 
they have a bright, aahnon-pink tint. 

The appeartinco of the diseased spots now desponds upon 
the uuniber of spores that are i)rodiiced. If this is small, the 
liglit-colourcd si)oreH against the black background of diseased 
tissue will cause the centre of the spot to appear greyish. If, 
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liowcvor, large nuniborH ot* spores have been produced, they form 
a mass coveriug the centre of the spot, and this then appears 
a bright pink. We then have a bright-pink centre to the 
diseased spot, this is surrounded by a doi)ressed, black ring of 
diseased tissue, and this again by the reddish-brown niai‘gin 
which shows the region into whicli the advanced fungus hyphac 
are extending. 

This stage is, of course, the most characteristic of th<‘ 
disease, and microscopic examination of it can leave no doubt 
as to the identity of the fungus ctiusing it. It is shown on the 
top left-hand boll in fig. 1. It is not, however, fre<iuently 
found in the field, as the spores are only produced under certain 
conditions, chiefly during wot weather. The disease, therefore, 
has often to be identified by the appearance of the spots alon<\ 
The fungus can often be made to produce spores, by bringing 
diseased bolls into the laboratory and keeping them in a moist 
clianiber ; under these conditions, however, saprophytic fungi 
frequently develop with great rapidity on the bolls and 
completely mask the Colletotrichum, The Fiiafti'ium, mention¬ 
ed in Mr. Orton’s letter which I have already quoted, is another 
source of error; it is frequently found ou bolls and api)ears 
often to follow the Colleiotrichunu its si)ores are also pink in 
the mass, though they are not i)roduced in the centres of 
definite spots as are those of (lolleiotnchum. Microscopic 
examination, of course, reveals the difference at once; the spores 
of the Fusarvum are curved and multicellular, while those of 
the CoUeiotrichwn are straight and unicellular (fig. 2). 

The anthracnose spots go on increasing in size, involving 
more and more of tho boll, and as they do so, fresh spores are 
constantly produced (when conditions are favourable) from 
fresh parts of the fungus hyphae in the dead tissue* The 
colour bands surrounding the spots then, as Atkinson describes, 
move outward centrifugaily. 

Frequently, as the spots increase in size, two or more of 
them will coalesce, and so we get large, irregular, diseased areas 
which frctpieutly spread over (luite a large part of the surface 
of the boll. This is well shown in the lower bolls in fig. 1. 

Tho amount of damage done to the individual bolls depends 
entirely upon the stiigo which they have reached when 
attacked by the fungus. The tissues invmletl by the fungus 
have their growth Hto])ped and they become dry and hard. If 
the boll is not attacked until it is fully grown, little damage 
may result, as the boll will open, and the lint will not be attack¬ 
ed. If, on the other hand, tho boll is attacked while growth is 
still going ou, the boll is practically spoilt. The growth of the 
unattacked portion causes the boll to become deformed. The 
tlryiug up caused by tho growth of the fungus brings ou 
a premature ripening of the walls of the fruit, which either 
i*emains closed oi' opens slightly at the top. The lint is 
frequently invaded by the fungus, which is speedily followed 
by other saprophytic species and the lint is rained, often 
becoming quite black from tho fungus hyphae, etc., on it. 

It is (tuite common to find bolls that have dried up fi'om 
purely physiological causes, such as lack of nourishment in the 



boil, c‘t(‘. lu thib <‘ase, also, the lint is fie<iuonLly blackened by 
the gfowthol* saprophytic iungi. Some oL' the damage asbigned 
to authracuobe is fveciueiitly really due to lack of bullicieiit 
nourish men t, or to otlierwiso iiiifavourabh' (‘xterual coiiditious. 

Ttio DineaHV on ilio The <drc<‘ts of (JoUeloh*hh\iin 

f/o,s.s///>N on vH'dliug steins are thus described by Atkinson , 
who A\as the first to leiioit it on any other pait of the plant 
than the bolls: 

‘The fungus hoiuotimes seriously affectb the stems of seed¬ 
ling cotton, attacking the stem at the surface ofthegiouiul 
or just below, and causing the plant to wither and die, inucli 
ab if it “damped off.” The tissue reddens and sliriuks frequent¬ 
ly in longitudinal lines. The luacioscopic appealance^ of the 
injury arc usually (piite different from those occasioned by the 
“ sore shin” fungus. The stem is not apt to pre‘-<Mit the well- 
defined iileer, or diseased depiession, wliieh i-. so ehara(*teristic 
of the injuiy from the latter. Seedlings are pi obably frecinently 
(Iiseas(Hl in this way from the spores which are lodged in the 
lint of the seed at the time of planting. In cultures of >oiing 
plants ill sterilized soil annoyance \vas sometimes caused by 
the development of the fun gits under (*ireiimstaiic(‘s sucli that 
they could have been diseased in no other way than from spouts 
which remained attached to the seed. Several times during 
the winter of and 1898 cotton seed from Alabama ivas 
planted in the forcing houseH and botanical conservatory of 
Oornell University, and the fungus appeared sullicieutly to 
“damp off” and disease be\eral seedlings. This seed, which 
was gatheied ill the autumn of 1892, afforded a good illiustra- 
tiou of the vitality of the fungus. Some o^* these bamo seeds 
■were planted dining the winter of I898-i and the fungus 
appealed upon the stem of the young seedling. In all cases 
where tlie se(‘d w^as s<*al(bMl before planting the fungus did not 
appear.’ 

This de'icription applies very well to IJie disease as J have 
obseiv^d it in the West Indies, except that lln‘ li'^sue turns 
bro>vn ratlier than red. The diseased spot does not spr(‘ad 
round the stem as a rule, heeause before this can happen the 
Hcedling falls over and dies. The diseased tissue is found full of 
tlie hyphae, spori*-bearing organs, and spores oH'ollv(oivit hinu, 
hut no (kdinite »-pofs and pustules aie iirodueeel. 

Aeeorrling to Atkinson’s olHCiwations in the United States, 
‘ the fungus does not produce'any characteristie injury to the 
stem of well-deMdoiK'd pbmls which is noticeable, but it is 
frequently found in injiiied jiarts of the stem, and on tlio scars 
formed by falling leaves, where the dead tissue of the scar, 
especially in humid w^^athcr, invites its devolopmont.’ 

So far, I have not seen th(‘ di‘-(»ii‘-e on any part of the 
matuiesteni. An attempt to indue(» it, by introducing spores 
into a frobhly made w^oinid in tlie young, gieen |)art ot the 
stem, was uusueessful. 

Tho DiHva^v on (Jir L(arcii. .fiLtkinsoa states that the 
difaeaae very frequently occurs on mature leaveH, ebpecially 



upon tlioso that are sickly oi* injured nu'elianieally. I^Voni its 
hai)rophyti(* possibilities it secnns (juite prol)al)le that the W(\s( 
Indian ruiiKn-i would attack leaves that are dyinjr, but I hav(‘ 
no definite proof that it has so occurre<l. A iniinber of inf(‘c*tion 
experiments on mature leaves, of all ajjfes. were all unsiieeessful. 

There is no doubt, however, ot‘ the pow(‘r of the funjyuK 
to infeet the se(‘d-leaves or cotylc<lonn. Tlu^se ar<^ thick, lleshy, 
and nuieh more tender than the matiiia^ leaf, and eonse- 
(|uently form a much more suitable medium for the k»‘Ow th 
of the funp:us. 

Atkinson ‘ describes the disease on cotyledons as follows : -- 

^ While the seed is germinating, tlu^ spores caught in the 
tangle of lint still adhering to the secd-eoata germinate and 
attack the lleshy eotyledons as they are slipping from the coats. 
The fungus attacks the edges of the cotyledons and destroys 
an irregular area bordering the middle portion. Tho eotyledons, 
being quite fleshy and suceulent, form a suitable place for tho 
development of spores, and the diseased iwoa is marked by 
the bright-pink or roseate tint so ehai‘aeteristi<‘ of its profuse' 
development on the fruit. 

‘ The degiH'o of sueeoss wdneli attends the throwing oIT of 
tlio seed-eoats by tlu' eotyledons <luriug germination probably 
bears a very <*lose relation to their suset'plibility to disease. 
After file young root has emerged from the seed-eoat, or “hull.” 
if the conditions sire sucli as to cause tho hull to dry and remain 
so, it is east olT by the eotyledons with diflieulty and sonu'times 
not at all. Kre<iuently tlie hull clings to tho extremities of 
tho cotyledons, holding tlieni firmly, winle their bases ar(% 
('xposed to the light and eonsoiinently take on a green, liealtliy 
(*oluur. Tho edges of the cotyledons thus liold acquire a sickly, 
yellow coloui*, and frequently the effort to extricate themselves 
results in some abrasion of the tissue. In either case, tho edges 
of the eotyledons, under such unnatural eonditicna, are an 
easy proy to tlie authracnose spores which fall on th(mi from 
tho Langlo of the lint still on the seed-coat.’ 

I iiave been succesafiil in infecting cot.yledons both directly 
and by infecting the cotton seed before planting, I Jiave never 
obtained, however, tho pink colour due to the profuse develop¬ 
ment of spores, nuaitioned above. Possibly umler tho eondilioiis 
of iny <'xp(»rimenf/H the cotyledons were destroyed too rapidly ; 
possibly it< may bo an indteation that the West Indian and 
American fungi ar<^ not identi<*al. 

\ 

AKTIFU’IAL (^TUEES. 

Artificial cultures were made on the following gelatines: - 
Sugar-cane extract, cotton bolls and twigs extract, raisin extra<*t 
and on nutrient gelatine. The preparation of tlieso is given below. 
The fungus has also been grown on sterilized slabs of sugar-cane, 
and on baked slices of sweet potato, (hwvtU was vigorous 
on all these media. It was noticeable, liowever, that on the 
nutrient gelatine spore production was much less abundant 
than on tho other media. The pink colour due to masses of 
sj)oreR was visible, for example, in three days on m<).st media, 
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but had not appeared on cnltures 
twelve days okl on nntriont gelatine. 
Tlie cultures were all made at the 
ioinperaturo ol* the laboratory, which 
varies slightly, but may bo taken as 
about 80 0. 

S'ltgar-cane E.viract —Small pieces 
of ^ugar<*ane were boiled in a flask of 
water for one hour. When cool, the 
juice was filtered and gelatine added 
to the filtrate in the proportion of 20 
grammes to every 100 c.e. of the 
extracted juice. This was heated on 
the water bath till completely dissolv¬ 
ed, and filtered^while hot. 

Rainin E\trncl and Cotion 
lra( Raisins and young cotton bolls 
w ore treated in a similar manner. 

Nufripni Oelatine.--In this case 
half a gramme of ready-prepared meat 
('xtract was boiled in 100 c.c. of water, 
8 grammes of peptone and half a 
gramme glucose being added while 
boiling. When completely dissolved, 
sufficient sodiinn phosphate was added 
to render the solution slightly alka- 

Fi(,. 2. Hypha of r. Twenty per cent, of gelatine 

han)adenary ■with luinior-^ 

OUS Ixxsidui, siioxvinn dissolved in this on the water 

(lustois ot spot os, ( s about bath and the solution filtered hot. 

The high percentage of gelatine 
used is, I have found, necessary in this tropical elimato. 

The spores are somewhat variable in shape and size 
(fig, 7); most often they may be 
described as oblong, with rounded 
corners. They germinate readily 
in a few hours in nutrient media. 

Bach spore may produce two or 
three germ tubes, which soon 
branch. The growth of the my¬ 
celium is very regular in plate 
cultures; the hyphac at the peri¬ 
phery are looser than those towards 
the centre, the spaces being closed 
in by further branches as the 
mycelium becomes older. 




Spore-bearing organs and Two ha<4idia sho\Nini? 

spores are produced in a lery sS ix oio.j 

time, certainly within forty-eight hoiirs; Atkinson says 
within eighteen hours. The earliest spore-beaiing organs to 
appear are the so-called ‘ basidia,’ and it is on these that the 
pink-coloured spores are produced. The basidia are short, 
pointed hyphae, generally only one cell long (figs. 2,8, and 4), 
though Atkinson says they may be two or three cells long. 
In Miss Southworth's figures the basidia are unicellular. 



A sporc^ in mii'so of formation from ahasicliuni is shown in 
fic;. J). in Ihisoaso th(‘ Hjxn’o is bring 
abstrirtocl, but iL may bo cait ofT 
inoro abriipt/ly, in wliioh oaso it 
will liavo a l<‘ss i)()inl<sl basal oiid. 

Tlio basidia va.i*y in those* 

shown in lli<* ligiir(‘s aro about 
(loiiblo th(* l(*ngth of the* sporos. — 

In (MiltiiroH, tho basidia may bo morcj 
or loss sopnrab'd, oo<*arring singly 
along a hypha (lig. 2), or they may 
form groups or (*lnst<*i*s (fig. 1). 

Naturally, thoy ooour in tho olustors 
whioli produeotho pustules of sporos 
already m(*ntl<)n(3d. 



Whoii a Hiiore luvs boon out 
from tho end of a basiclium, this 


(Muster of l)asi(lui 
I about (U(l.| 


again produoos anoth<*r spore, tho'first oiio is tlu*n pushed 
to one side and this proooss oontinuos, so that in a few days wc' 
get beautiful Mu'own (dusters ’ oomposed of oonidia lying side 
by side at tho ends of tho l)aHidia (fig. 2), 


The second typo of sporo-boarlng organ is tho so-called 
‘sotti/ A s(*ta is a imudi stouter organ than a basidiuni 
(compare figs. and o), it is nmltie(*llular, and its walls art' 
miudi harder and thiek<*r than those of tho basidimn, Tho 
basal ])art of tin' s('ta is a very dark brown, but tho (*olonr 
gets lighter towards tho tip. Spores are cut 
olT from tlio tip of tlio seta in much tlie 
same way as from tho hasidium (fig, 5), 
Tlieso spores are practically identical witli 
those formod on the basidia; Miss Soutli- 
wortli says that thoy appear to ho ratlior 
Hinaller than tiio others, hut that tliey 
cannot bo distinguished in artificial cultures. 
Tlu'se setae aro eharacU*riHti(* of tho goniis 
CoUvMvhhimu but (\ {jirnmni is tho only 
sp(*eioH, so far as ( know, in which they 
produce* spores. 

With regal’d to tb(‘ir oceurron(*e on 
nutrient media, Atkinson state's liiat Mn 
(jultun's on uutricmt agar' he* has never 
‘ observed sotno to dov(*lop in such iimnb(*rs 
nor so j)orrectly as th('y do naturally on tho 
host.' 

This is borne out by niy culturos. On tho 
nutrient gelatine, sotao occiiri*od very spar- 
Krn. 5. Rota vvilh spore, higly, bxit on sugar-cane extract they 
[' «l)out ft 10.1 ajipoared abundantly and perfe(*tly. 



The earliest appearance of setae on sugar-cane extract 
gelatine noticed was in a culture seven days old; they are gener¬ 
ally abundant in cultures about tho eleventh day. They are 
prodiKJcd in tho central, older part of tho mycelium, and aro 
produced in such abundance that they give tho uiyceliuin 
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H li^lil-brow n coloui*, which merges into the pink eoloui* of the 
piu‘t hearing basidia and lliis again into lln^ white of tlie 
sterile inyeeliuni of the border. 

A tliird type of reproduetive body is pr(\seiit in older 
cultures, and is also found in the tissues of the host plant. 
This is the so-called ‘special o(dl' and appears to bo a kind of 
nulimentary sclerotiuni. This is des(*ribed by Atkinson’ as 
follows: - 

‘ Besides the production of spores, certain brandies, either 
remote from or near the centre of growth, pro<la<*e at their 
ends peculiar enlarged cells, oliv'c-hrown in colour and varying 
in outliiKs but always of greater <liaineter than the hypha<‘ 
which bear them. Those bodies fre<|uontIy produce immediately 
a noimial hypha roscinbliiig the others of the mycelium. This 
ill turn may soon produce another bud, or may grow to 
a conaidorablo length and produce basldia and spores, or 
develop s])oros soon after its origin from the bud like an 
ordinary basidiuni. In many cases the gemma immediately 
begins to bud in an irregular manner, producing colls similar in 
colour, but very closely compacted together into an irregularly 
oval, or elongated or flattened, imperfect sclerotiuni. After one 
or two weeks' growth a large number of these gemmae anil 
imperfect sclcrotia are developed near the centre of growt.li. 
At the same time, the basidla have become very numerous at 
this point, arising from the mycelium or by the branching of 
older ones, and the mass of spores assumes a roseate tint. 
Cultures were also started in pure water and in a weak nutriimt 
medium. In water the germ tubes, wlieii once or twice tlio 
length of the spore, almost invariably produced gemmae. If 
these developed other tubes, it was only to give rise to 
other gemmae. In no case at tliat time were spores 
lirodnced nor any appreciable length of mycelium. In the 
weak nutrient medium the gemmae were produced freely; also 
a number of liyphao pi*odiiced si>ores. While tlie vegetative 
growth exceeded that of the spores sown in water, there was 
but little compared with that of spores sown in a rich nii^clium, 
and the spores did not live so long. These gemnuu' are some¬ 
times spoken of as secondary spores. They are not secondary 
spores in the usual accciitancc of that term. They do not 
become freed from the mycelium except by accident or by the 
dying of the thread to which 'they are attached, in which case 
they are more properly gemmae. Their frequent later (leveloj)- 
ment into eoinpound gemmae by budding would strengthen this 
view, and indicate that they are rudimentary sclerotia, oi* 
|)erhaps presage the development of py(*nidial or ascigeroiis 
stages, as yi^t unknown in this genus,’ 

The presence of these dark olive-brown colls, in largo 
numbers in the older parts of the mycelium, lielps to give this 
its brown colour. They were also present in large numbers in 
infected seedlings. The appearance of the earlier stages of 
these cells is well shown in fig. 0, taken from a culture on 
sugar-cane gelatine. The upper of the two shown lias at 
once given rise to an ordinary vegetative hyplia. The 
lower has commenced to bud; later stages of tin’s show a 
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thick clump of dark-brown colls, 
which re|)ros(‘nt small scl<M*olia. 

Spores arc drawn in III is fi^iirts to 
the same scale with the <‘am<M*a 
ludda, to show tlu^ iHdalivt^ siz(‘ of 
the special <*ells. 

As with the s<»ta<s the special c<‘lls ^ 

are produced much li^ss ahundantly jy 
oil nutrient than on sup:ar-cano 
other gelatines. They proha hlyf / 
function as resting cells, being 
apparently more resistant than the 
spores iiroper and the vegetative 
hyphao ; it may be that the remark¬ 
able vitality of the mycelium to 
bo described later is to some extent 
dependent upon their presence. 

Tlie cultures on sugar-eane slab-* 
and sli(*eH of sweet potato showed no 
special features; the mycolium ripid- 
ly spread over the surface of thc‘ 
medium, and spores were produced Kk.. ti.‘SpoHni colls,'oiH^gohii; 
in abundance, just as in the gelatine nsetoa ihcoihcr api)ar 

cultures. | jiboiit (HO. | 





INPK(TION KXPWn IMRNTS. 

Inoculation (‘xporlmeiits were carried out mainly wdth 
se(‘dlingH grown uiukn* bell-jars. Tho experiments have been 
worked at <lnriug the season between t*he ripening of oik' (»rop 
and the next ])lanting, so that trial infections of bolls have not 
been possible. There can, how'over, be little doubt tliat the 
fungus 1 have isolated, tho botanical (‘haractors of which 
have been described above, is really the cause of the boll disease. 
This would seem cm'taiii both from its general association with 
the disease and its general agreement \vith the ti'ue GoUeiotvi- 
vhnm gosnypH, which is known to bo the cause of tlio American 
antliracuos<\ 

The growd/h of the seedlings under glass naturally rendered 
them more liable to infecti<m; llio e))idermis under these 
conditions is much less strongly entieularized and the habit of 
tlio stHMlIings generally is lank and weak. This plan was, 
however, ne<*(»ssary to s<»cure uniformity of (*oiiditions. 

iHomlaiion with S(>(*dl4ngtt ,—On July f), four 

seedlings, growing in ordinary garden soil in a pot, were 
infocteci. The cotylodons (seed-leaves) of these seedlings >vere 
just appearing above tho surfaeo of the soil. Three of tho 
plants were infoetod by placing on the cotyledons a drop of 
sterilized watei in which spores of tho fungus had been shaJeen 
np. The fourth seedling was infected by placing on it with 
a sterilized needle a small piece of the fungus niyeelium. Two 
other seedlings growing in the same pot were not inoculated: 
these wore seedlings which had had difficulty in withdrawing 
their cotyledons from the seed-coats and were consequently far 
more liable to attack by Cotletotrkhum than the four infected 
ones. 
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By July 9, the ootylodons of all the inooulatocl seedliiij?s 
wore badly attacked. Light->cllow streaks first appeared in 
the leaves, these rapidly tuiuod blown ; the unhealthy appear¬ 
ance boon •'pread ov(u* the entire loaf. Mieros(*oi)ic‘ oxainination 
ol* one of the cotyledons showed the whoI(‘ tissue to be Till I of 
Colletof^uvliuin niyeolium and spores; setae and selorotia were 
O'^poeially abundant. I^y July 11, tlie cotyledons of all the 
infected plants had been tiansfoimed into a daik-biowu, 
watery masses, and weie fallijig dow ii. TJie stems (hypoeotyls) 
showed daik, longitudinal streaks wherever they had been 
touched by a piece of the infected (‘otyledons. Th(‘ two non¬ 
in footed seedlings had, all the time, been peifectly healthy; 
they had tinally thrown off their soed-ooats and the contrast 
between their daik-green, healthy cotyledons and those of the 
other four seedlings was very inaiked. Tlie stillness of the an, 
under the bell-jar, prevented infection of one seedling from 
anothet. 

On July 15, five young seedlings, growing as before in 
garden soil, under a bell-jar, were inoeulated by ifiacing on tlu‘ 
cotyledons drops of sterilized water with spot es of Colleioiri- 
ehvm. Anotlier lot of four boedlings of the same ago, growing 
also under a bell-jar, was kept ab a control; drops of steiilized 
water without spores were placed on the cotyledons. 

By July 19, all the infected seedlings w^ere badly diseased, 
the cotyledons were dark-brown and watery. Intheeontiol 
pot, all four of the beedlings were perfectly healthy, in spite of 
the fact that in two eases the cotyledono had been torn by the 
testa. 

On July 15, six cotton seeds were soaked for thiee quarters 
of an hour in water containing «-pores of Colletotvichum, They 
were then taken out, drained, and planted as bcfoie. By July 
25, four of the seedlings showed distinct infection ol the 
cotyledons, the other two were more doubtful. 

By July 29, the cotyledons of the four seedlings 'wavo 
rotten, two of these seedlings wore also attacked at the 
surface of the soil. The cotyledons of the other two se(‘dlings 
were now distinctly attacked. It is notiwvorthy that the 
cotyledons of the four seedlings first dibtin<*tly attacked had 
all been witlidrawn with difiiculty from the seed-coats. Tln^ 
tw() seedlings tliat resisted longer liad witlidrawn tlioir 
cotyledons without injury. A control showed no iufeetion, 

On July 28, six cotton seeds were soaked in sterilized 
water in w'hieh spores of Colletoirichum had been shaken up 
for one hour. Six other seeds were soaked in sterilized water. 
The two lots were planted in separate pots in ordinary garden 
soil. By August 0, five of the infected seeds liad germinated, 
three of these seedlings had rotted off as in the other experi¬ 
ments. Only three of the seeds in the control pot germinated : 
these seedlings were quite healthy. 

The next experiment was intended to test the possibility of 
soil infection. On August 9, a pot w^as filled with ordinary 
garden soil and the whole steamed for an hour, partially to 
sterilize the soil. Ten cotton seeds were planted in this and 
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the soil was infootod by ^\nLoiinp: it with 'watoi (*ontaiiung 
spores and inyo<‘liuni ol the fnncfus. Ten otlun seeds weie 
planted in oidinaiy soil withonl any sltnili/ation and wateied 
with piuo watei. 

By Au{j;n‘-t 15, <Mght seeds had t^erininaiod in the inl(K*t(‘d 
pot. OF these seedlings, five were badly attaeked and killed 
down, one was slijjhtly attaeked. OF th<» five seedlinji:s killed, 
four were attaeked just above the suifaro of tlie soil in th(‘ 
manner deseiibed on p. 182; the om^ slipjhtly attacked scedhn|;» 
was infc'cted at the ‘-anio spot. One fieedlin^* only ^vas attaeked 
on the cotyledons and this was one that had gieat diftieulty in 
witlidrawing its cotyledons from the seed-coat, they were in 
fact never entirely withdrawn. Two days later, another 
seedling had fallen over and was dead, and th(‘ seventh showed 
slight infection at the base of the hypocotyl. In the control 
pot, also, eight seeds gciniinated: these were all quite healthy on 
August 17. 

Pievioua inoculation cxpeiiinents similar to this had 
shown that, if the conditions aio kept too moist, the sei^ls do 
not germinate properly at all; the seedlings are all killed oil* 
befoi‘e the cotyledons appeal above the sin face of the soil. 

These expeiiments with seedlings show that these nia\ be 
attacked by Collelotnvhum in at least throe w^ays. They may 
be infected, either on the cotyledons or the liypocoiyls, directly 
by the spores; they may be infected by spoies remaining 
attached to the seed-coats, and this is especially the case if the 
cotyledons become injured in being withdrawn from the tesla; 
finally, they may become infected by spores or myeoliuin of 
Colletotrkhum in the soil, in this cat*e they may either be 
attacked at or about the surface of the soil, or if tho soed-leaves 
are injured thob(' may bo attacked, 

Inocidafu>}i e.vperimcnh with maluve Leaves .—A consid¬ 
erable number of young cotton ])lants have been inoculated 
with CoHeiolrichmn spores and mycelium. Tho plants were 
covered at the time of inoculation Aviih bell-jais and on 
healthy leaves in all stages of growth drops of watei with 
antliracnose spores were placed. Diojis of water only weie 
placed on loaves of other plants as controls. In cveiy case, 
controls and inoculations, the loaves remained perfectly healthy 
except that in one or two instances the leaves were attacked 
by tho cotton nist {Fmlo fjOHHypii), 

It would appear, then, that liealthy leaves, even under 
conditions most favouiablo to the disease, aie but little liable 
to become infected by anthracuoso. Atkinson, as mentioned 
above, says that only leaves are sickly are attacked. The 
importance of this point, of course, depends on the fact that if 
leaves are attacked they W'^ould form a medium on which the 
fungus could live and repioduce and so tide over the period 
between tho seedling stage and the stage at which the cotton 
plant is forming bolls. 

Inocylafion expermie^iis on the S'/ewi.—Inoculation experi¬ 
ments on stems have also been tried without any positive 
results. Water with spores has been placed on young parts of 



tho sioni. Ill ono cii^o a wound was niado in tho eoitox of a younj? 
stein and sporc^s in trod need into the wound. This also was 
unhnee(^s>rul, Tlu‘ wound turned blaek at the edges, ju.st as 
ordinary wouiuIh do, but afterwards lu‘aled up without any 
further r(*sults. 

Inocitlalian on the liolh. Owing to the season, 

r have not been able to earry out any inoeulation experiiuents 
with (‘ottoii bolls. The only infoetion exiieriment with the 
Ameriean anthraenose I eau find dofieribo(l is givcMi by Miss 
Southworth ^ as follows: - 

‘ One infeetioii experiment was made on three heal thy bolls. 
The spore-j were inscu'tod in a cut, and the fungus was produced 
in groat quantities all around the cut. The v'ahie of this 
experiiuont was lessened by the fact that the fungus also 
appeari^d on cue of the cheek bolls and that all wore taken 
from a field in Avhieh the disease was present. The fact, 
however, that on the infected bolls the fungus was confined to 
the vicinity of tlie cuts is evidence that it was <‘aused by tlu‘ 
i user ted spores.’ 

IDENTITY OE THE WEST INDIAN ANTnilA(*NOSW. 

As will bo s('on from what lias bocm givon above, tlio West 
Indian disease of cotton, whicli 1 have called aiithracnoso, is very 
Himilar to the disease known by the same name in the ITniUul 
8 tat(‘S. More than that, the fungus causing the disease, which 
I have* described, is very similar to ColLetoteiehmn the 

cause of the Amoricaii anthraenose. So much is this the ease 
that the figures of C. gomyini, given by Miss Southworth ‘ and 
Professor -Vtkiiihon conlcl easily have been used to illustrate 
thi^ paper, Tlie differences in the behaviour of the West Indian 
fungus that 1 liavo noted are very slight, and perhaps might 
disappear on more thorougli investigation. 

The first indications of any difference in the fungus wen' 
givon in Mr. Orton’s letter quoted on p. 178. At that time I was 
unable to measure the size of the spores, but Mr. Orton did s(^ 
and found that they measured khIh long, while 

those of the true CoUetoteieham gonnypH, he says, arc‘ usually 
at least mm. long, tlie limits of length being to 

mm. Miss Southworth’s original teelinical descrijition of 
(\gotiSjfpii^ may he (juoted here: - 

'' Cottatoirichum gomgpti^ ii.s. On <*ultivTited cotton, may 
occur on any part of the ])lant, osiiecially injurious to bolls. 
Sori orbicular, dai'k coloured, or covered witli a i)ink iiowdtM*. 
Acervuli erumpent, distinct only when young. Spores irregu¬ 
larly oblong, usually with adight spot in the centre, often 
acute at one end, colourless singly, flesh coloured in mass, 
borne on short basidia or long setae. Basidia colourless, vary¬ 
ing in length, at least longer than the mature spore, very 
rarely branched, borne on a stroma of varying thickness, 
1 oo 7 » - 1 JSt) ^ 1 ( 1 ^ 0 Setae occurring singly or in tufts, more 
abundant in older specimens, dark-brown at base, but nearly 
colourless at the apex, septate, often irregular in outline 
straight or floxuose, rarely branching, often bearing spores. 
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Myceliuin soyiate, intra- and iiiter-cellular, iisually oolourlosh, 
yruduciiiK secondary, dark-coloured spores, especially when iL 
Ini'- simply tlu‘ form of a j?eriu tube. Stroma of varyinjj: thick¬ 
ness, often i)eiiotratinK the plant tissues for sojue distance, 
becoming dark coloured with aj^e or where setae are borne.’ 

It uill b('seen that the \V(‘'*t Indian funj»iis agrees witli 
this <l*‘scription, ex<*epting in the size of il/s siiores. Pi‘(dessor 
Atldussoir* says tliat tlie^e ‘vary greatly in size from to 

mm. in diameter, by ,‘.lo liillo length.’ 

JMy second series of cultures was started from a boll from 
a dilterent estate in Jiarbados, not that froju which the syo'd- 
nieus were sent 
to Mr. W. A. 

Orton. The 
spores in this 
series, measiii*- 
ed again and 
again here, 

Avere ,00 

HM)0 

diajneter by 

in length. 

As regards 
length, these 
spores, then, 
come within 
tlielimitsgiven 

by Miss Southworth, but they do not come within the limits 
given by Professor Atkinson. The spores arcs also somewhat 
more narrow than those of the original C, ooH^sypU. The 
dilTercnce in size in t»he spores is Avell shown in fig. 7 ; these 
wore drawn skle by sid(‘ to the same scale with the camera 
Incida. 

Mr. Orton kindly sent mo a tube culture of the true Colleto- 
trich uinf/osttypH on gelatine. Prom this I made cultures parallel 
to those of the West Indian (HoUctoirivhHHi on the dilTerent 
gelatine media. The fungi on thest^ api)ear<‘d V(M‘y similar, 
showing nnieh the saiiie dilTerenees as one another on the 
varit)us media. The size of the spoims, however, remained 
eonstiiut, and it was from two of these cultures that the 
drawings for llg. 7 were made. Then* wore slight difTereiices 
in th(‘ two fungi in their modes of growth, almost too slight to 
be deseribcMl. It K(‘omed to me, however, that the American 
fungus was somewhat mor<‘ rapid in its growth, and somewhat 
less hardy and vigorous, under the eomlitions obtaining here, 
than th(^ West Indian on<». 

On the whole, I am Inclined to tliink that the two fungi 
are not sp(‘,cilieally distinct, but that the West Indian fungus 
is hiorely a variety of (hfflHofricJnan which has 

beeome slightly modified from the parent form in becoming 
acclimatized to W<^st Indian conditions. Shoidd this prove 
to bo the true state of alTairs, I should suggest the name 
C, goHHypii.yawharbadcHHCiU.v,, for the West Jiidhiu fuugii.s, 
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Fi({. 7 . Spores of 00 var. 

( 1 >) C\ 

Fame magnitication, showing diirercnco in ^ize. 
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ilihliiiguislied from tlio tyj)ical foi‘m by its spores being 
generally l<»ss than mm. long and only ^ooo lum. broad. 

The problem of identity is an intorosting one from the 
hoiontilie point of view. It may be that farther study would 
show greater differeneeH than any 1 have mentioned. On the 
other hand, there are indications that the size of the spores is 
not a eonstant chai*actor, and the two fungi may be identical. 
h\)r all practical purposes the differcnecs may, so far as 1 can 
see, be ignored. 

Gknrral Remarks. 

The most noticeable feature about the Colletotriclium is the 
vitality of its luyeolium. Miss Southworth^ gives the following 
note on this point:— 

‘ The fungus retains its vitality under very adverse cireum- 
stanees. Some specimens of diseased bolls were allowed to lie 
ill Iho heated air of the laboratory for a month or more. The 
pink si)oro powder was then entirely washed from the surface, 
a piece eut out and soaked, and placed under a boll glass. In 
tliroo days the surface again showed small masses of pink 
spores that had boon produced since the fungus was put under 
the boll glass.’ 

The following facts illustrate this point even more 
strikingly. The tube culture sent me by Mr. Orton was 
dated November 16, 1903; for various reasons this was not 
opened until July 7, 1904. By this time the gelatine had dried 
up to a thin layer on the side of the tube, and it seemed 
impossible that the fungus should have withstood dcssicatiou 
for HO long. However, plates were infected from this gelatine; 
the dried-up myeelium soon commenced to grow, and four days 
later was producing spores in abuudauce. The mycelium is thus 
capable of withstanding dcssicatiou, not to speak of climatic 
changes, for eight months. 

Another point brought out in these cultures is the marked 
saprophytic liabit of the fungus. As lias been shown, it will 
grow W(4l, a-nd ropro(lm*e itself freely, on such widely dilTorcnt 
media as moat extract, a decoction of cotton bolls, hiigar-cano 
slabs, ami slices of sweet potato. 

It is most markedly parasitic upon somewhat fleshy, 
delicate tissues, Hindi as those of the cotyledons, soodliug steiUH, 
ami the bolls of (*otton. It doi^s not seem able to infect 
healthy mature heaves or healthy stems. It is probable that 
stems and leaves are only attackocl when they are already dying 
or dead. 

It was at first thought possible that the fungus gained 
entrance to the plants at the seedling stage, and that thi^ 
mycelium spread through the tissues and so infected the bolls, 
as it were, from the inside. This is what happens in a good 
many of the smut fungi There is, however, no 

evidence that the mycelium penetrates deep into the tisHues of 
the stem ami spreads from there to tlio leaves and bolls. In 
my experiwumts, too, when soedlings were atta(*ked they were 
always killed off, though this need not necessarily be the case 
with plants growing in the ox)ou. Then, as Professor Atkinson 



poiiitH out, tlie I'lingius very tiuiekly ostabiihhc's itholf and 
produceb bporoh in ii IVw days. 

It -would scorn, thon, probable that the life-history of the 
fungiift runs as follows : It passes over the time fi'oni the (aid 
of one planting season to the beginning of another as niyceliuiu 
in dis(‘ase(l bolls, cte., lying about the field; this niy<*eliuni 
r(‘mains alive and is wakened to i‘ei)rodactive activity again 
by wet conditions. In this way spores are produced ready to 
iiirect the seedlings as they appi^ar above the surface of the soil. 
On these sc^cdlings the fungus gets another start and passes 
from tlu^se to dead and dying loaves, leaf-sears, otc./thus hang¬ 
ing on until the bolls are being formed. The bolls are them 
infected, and each one attacked is a fresh starting point for the 
disease, the fungus on eaeh producing fresh crops of spores as 
the conditions become favouiable. 

Another way in which the fungus may tide over from one 
l)lauting season to anotlKU* is by means of spores attached to 
the seeds. As the fungus grows on and in the bolls, not tally 
spores but mycelhuu might easily become held in the coats of the 
seeds. My exporimeut.^' show that spores hold in this way can 
infect seedlings. Professor Atkinson, as noted on p. J82, attaches 
great importance to this method of carrying over infection 
from cue season to another, lie .says that anthracnose spores 
have been found to gorminato when taken from diseased bolls 
after five months. 

These points are of importance practically as showing our 
most promising methods for dealing with the disease. It is of 
the utmost iuiportanco, evidently, to destroy all diseased bolls 
a.s soon as possible. If those are left the fungus will not only 
go on producing fresh erop.s of spores, and so infect healthy 
bolls throughout the ci'o]) season, but it will also live in them 
until the next planting season and so be ready to attack the 
next crop. When possibh', diseased bolls should be removcci 
and burnt as soon as they are noticed. When this cannot 
po‘-sibly be done, at least a clean sweep .should bo made at the 
eud of tli(‘ crop season. When burning is impossible, the 
diseased bolls, etc., could bo collected and buried in a cane lleM 
after being thoroiiglily mixed with lime. 

Jiiirning, howeveu', is the best treatment wherever it can be 
applied. Too often, 1 have seen old (ields of cotton left standing 
after all tlic <*rop has been gathered, and when nearly all the 
bolls nmiaining are worthless or diseased. Such plants should 
have been got rid of long before. 

For ihe same roasons c^ottoii should not bo planted on the 
same liold two consecutive .seasons. This, of course, applies 
esi)ocially when the crop has been badly attacked the first 
season ; but rotation should be i^ractised whether this has been 
the case or not. 

Another point is to prevent the disease fapreadiug by means 
of spore.^^, etc., attached to the cotton seed. For this purpose 
all the seed imiiorted into tlio West Indies this year by the 
Im])orial Department of Agriculture lias been stooped in 
a 1:1,000 solution of mercuric chloride (corrosive subliraato) for 
one hour. This is a precautionary method which should always 



be carried out. The genuhuitiug capacity of tliobeecls luib been 
i)ioved to be unaffected by the treatment. 

Another preventive measure is, when beleeting seed for 
idanting, to solecc only that from healthy plants. This will 
[iually robult in breeding a resistant race of cotton, besides 
avoiding the chance of directly spieadiug the dibease by spores 
on the cotton seeds. Mr. Webbei * thus refers to this point: 

‘ Antliiacnose, another seiioiis dibease produced by 
a parasitic fiiugua, i-j much uorse on certain vazietieb tlian on 
otheis, and individual plants have been observed to vary 
considerably in degree of susceptibility. Here again there is 
evidence of an oi)portunity for the plant breeder to seciiie 
material for experiments in the breeding of immune varieties.’ 

Spraying I do not think is likely to be a practical remedy 
t'or anthracnose. It \AOuld have to bo cariied out at a time 
when some, at least, of the boll« are opening, so that, without 
cxtiemc care on the part of the oiierator, a great deal of the 
lint might be badly injured. Whethci the apidication of dry 
riingicidcb might be more practicable is a matter forexpeii- 
meut. 1 can find no record of any successful funguddal 
tieatmeiit of anthracnose. 

A word may also be said here about the best season for 
planting ; the development of anthracnose and its spread in 
a Held is much more rapid in wet weather than in dry. Conse¬ 
quently, so far as this disease is concerned, it will be better to 
X)laut cotton at such a time that the development and ripening 
of the bolls takes place in dry weather. Opinion in Barbados 
is divided between early planting—in May or June—and late 
idantiug in September. In Montseirat and St. Vincent caily 
planting seems to be generally favoured. With early planting, 
if the weather is very wet in December and Janiiaiy, anthrac- 
ijose is likely to be abuiideint: on the other hand, the crop may 
suiTei* fiom dzought in a dry December and January, if planting 
is too late. At any late, the relative abundance of aulhracnoso 
should be borne in mind in the experiments which aie being 
carri(Ml out to ascertain the l)est season for iilantiug cotton in 
the West Indies. 
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THE MUSCOVADO SUOAR INDUSTRY IN 
BARBADOS AND THE LEEWARD 
ISLANDS. 

itv ins iioxoifH KonKKT nnoMLKv, 

Adiniiiistrator of St. Kiit\s-Novih. 

The muscovado pi'ocoss of sugar making dates liack Lo tlio 
time when the sugar-<*ano was lirnt iutrodiu^ed into the West 
IiidiCsS, and it is astouishing to note how little change has been 
made in th(3 process during the 2T)i) years that it has becui in 
vogue."* 

In‘the early days of the industry only animal and wind 
power were available for the heavy work of driving the mille.t 
Plantations wore therefor(‘ laid out to produce from 100 to, at 
the most, JIOO tons of sugar, and (‘cpuppod with factories of 
(corresponding size. When steam power was introdu<ced these 
small factories were perp<‘tuated.au(l only in a f<nv eases, where 
(‘ontiguouH plantations happeiUMl lo bi' held by the same owner, 
has (‘(Mitrali/.alion becm attempted. In IJarbados. for example, 
there W(mv, in 1807, 110 estates, of which only twtmty-lhreo are 
over 500 aer(‘s, of tlm remaindm*, 175 are over 200 acres, lo?! are 
over 100 acres, and VM of less than 100 acre's. | Only niirnty-nine 
estate's (‘inploy steam pow<'r,the remaining 811 b<'ingdepeud('ut 
on wind pow(»r, ThertJ is no up-to-date maehlneryj and only 
eiglit idantations, aggregating 5,000 acres, have vacuum i)aus, 
all erected prior to 1881. There is no triple-elTect machinery 
on any estate in Barbados. 

In most parts of the world the muscovado process of sugar 
making has given way to the vacuum pan, but it is a curious 
fact that the three British West India Islands most dependent on 


'Tlu* Hon. V\ Watts' Hoport on Sugar liidustry, Autism, .hmnury IBUtt. 
I Tlu‘ Hon. (). H<‘nn(‘tt. Paprron (Vntral Km*t(M*i<‘s, Antigua, Maich 180(1. 
j RvpnH of I'toyoi CoonuiMnioo, IS07. App. A., pp. 00 7. 
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ihoir sugar crop, nainoly, l^arbados, HI. Kiit's, and Antigua,'^ 
still continue to make, almost entirely, miih(*ovado sugar by 
a process wliieli is admittedly antiquated, imperfect, and waste¬ 
ful. The explanation as to why llioao islands have not adopted 
imi)i’ovod machineiy in the past, when the induatiy uas 
a paying one, is brielly as hallows:- In all of them 
cultivation has b(‘en most candully eairied on, and I ho soil 
produces a caue containing jiiieo of exceptional riehueHs.t Theie 
has always been a plentiful and cheap supply of labour, so that 
in prosperous times the profit doiived from inu&co\ ado sugar 
was so good that the proprietors of ]>luiitations wore content 
and had no motive arising from a telt necertsity for adopting 
improved machinery. Until a few years ago the profit on 
muscovado sugar was still good, and it is only recently tliat 
severe losses have been sustained and the credit of the industry 
has fallen so low that it is now almost impossible to raise 
money at a fair rate of interest for the erection of new 
machinery. ' In those West Indian Oolonit^s, on Uie otlicn* hand, 
where improved machinery has been adopted in the i)ast, as in 
Demerara and Trinidad, the reason for this advancement is to 
be found in two factors ; namedy, (1) the (*anes are less rich in 
sugar, and the juice is of a lower degree of purity ; and (2) the 
high cost of labour, which makes the cost of cultiv'atiou 
higher. 

This view has been clearly stated by Dr. Watt‘5, i!i a panel* 
read before the Antigua Agricultxiral Society in 1894, in which 
ho says; * The quality of the juice has probably had an 

important bearing on improvenients in sugar making In any 
given district. In places like the Leeward Islands, Barbados, 
etc., where the juice is rich and witli a small glucose ratio, 
muvseovado sugar is easily made, and as the cost of the 
necessary plant is small, tlie muscovado process has suited the 
industrial conditions of tliose those 

jdaces, on the contrary, wheie the ghu*()se ratio is high, as iu 
Louisiana, and 1 think 1 may add Demerara aiul Ti*inida<l, 
muscovado sugar could only be made with dilliculty, hence 
it became absolutely necessary to adoi)t otlnu* i)rocesscs, and it is 
in these places tliat the greatest improvements in sugar-jnaking 
nuicliincry have taken place, and the tri[)lo-eITeet and vacuum 
pan are regarded as the only remunerative sugar-making 
ap 2 )liaace.s.’ 

Before going fully into the arguments for and against the 
eontiiiuanco of the muscovado system in the Letnvai'd Islands 
and Barbados, it will be as well to state l)ii(‘lly the main 
dilTerenees between the two kinds of sugar and the systems by 
which they are made. 

Muscovado sugar is usually made in small factoiies 
producing from 100 to oOO tons of sugar per annum, and the 
process, as at present carried on, is a crude ojio, the sugar being 
made in open pans and the crushing of the canes being very 


A small, factory Iwih latelj Ih‘ 1 ‘U completed lii Autigua, and 

a larger one is now also being erected. 

of lioi/al (hmmisHion, 184)7, App, (\, j)art Hi, p, 150. 

^Jicjiort of lioynl 18U7. App, 0., part A.i, p. 157. 




impel feet. Tlie su^<n piodiieod is ol an intVi loi linidly 

over poltiii/iiift moio than 8J) to J)0’, and ()\\inj? to il*- 
inoist natmo often losim?, \Nlien shippo<l, up^^ar(lso^ 5 ]jei ((‘nt. 
by diaiaint»/ Th(‘ ina(*liinoiy, on tln'othoi hand, is ino\i)ensive, 
and the inolass<‘s imu h liohoi and inoio valuable than that 
prodneed in tac (olios niakhn* a highoi-u:i ide Mn»‘n In «i few 
words, t!ie advantages and disadvantanos ol (h<‘ muscovado 
j)itK(‘ss aio: 

1 . 

(a) Owing to the small si/a‘ ol tlio laotoiies and the 
ciudo maohineiy used, tlioy aio iiu'xiiensive to maintain and 
coiniiaiativoly (‘heap to oi(‘et. 

(h) The niolass('s oonmiand a (‘onsideiably hi^hei pii(c‘ 
than tho molassc's usually piodiic(‘d by highei*-<*lass maohineiy. 

3, Di^(tchuni(f(/(s 

(a) Owing to the picsont impel 1V(*1 oiashing, only 
about 5a per rent, ol tho jui<*e is e\tia(*tod Tioni tho cauios. 

(b) Th(‘ sug ir [noducaal is of a low giado. 

(0 'Ihe sugar loses something like 5 per oont. by 
(haiuing when shipped. 

Dukoi gioy oiystals aie piodiioed for tho mostiiail in 
central fuotoiios (‘apabh* of making not h^ss than JhOOh tons of 
sugar ])or annum. |N. H. It is uiulosnahlo, lor various 
rc^asons, which it is imixissildo to go into hoio, that tlioso 
factories should be smalhn*. | Tlio pioeess l)y vvldeh this kind of 
sugai is prodiK'ed is what is known as tho vacaimn pan with 
tiiple olleot, whioh, by evaporating tho jiii<‘o in va(*U() and 
ther(d)y reduoing its boiling point, increasos tho yield of 
eiybtals and pioihu'c's a sugar polariz/mg about 90. 
Owing to tho improvi'd mot hods of oiushing tho canes 
(uiiployed in siioh a factoiy, lioiii 70 to 73 por eont. of the juioo 
is oxlraotod from tho (• 4 in(‘s. 

The molassos, howTvoi, aro usually not noaily so v,duable as 
tho-o piodnocMl by tho muscovado pioooss. Briolly staloch (lie 
advantages and ciisadvant igos auu* 

1. A({vanl<(ij(H, 

(a) S(W(*nly por (*ont. of tho jnieo is (ixtiaot(*d vvhoie 
usually 5*) pm o<mt. is oxtiaotod by the musc*ovado pro<*(>Jss. 

(h) Tho sugar prodmavl is of a liighor (piality and 
conimaiuls a lohitivcdy higher price*. 

(() Oioatt'r coulralization. 

(d) Hy the <*entral factoiy system the plantois oan 
devote all their attention to giovving tlie eam*s, wluneas under 
the old system tlu^y aie both cane glowers and iiianiifacturers. 

(c) Tliere is no loss by diaining when the sugar is 

shipi)ed. 


^ Rtpoif of (^omnnssioti^ IS|)7. App. pint Is,]), h”)?. 
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2. iJimdrmiUtfjes.— 

(a) Central factorioH rc(iiiiro a largo outlay ol* capital 
to erect, and are costly to ke(‘p up. 

{h) The molasseH are usually of little value. 

Such are bvielly the advantageh and disadvanlageh of 
the two b.Vhtenis. At tirat sight, anil considered apai't from 
local conditions, there can he uo doubt that the central factory 
system has tlie appeaiance of being the better, yet there aie 
people of considerable^ ex])erience who maintain that, so far a^ 
Barbados, at any rate, is concerned, this is not so, and that tlie 
muscovado system is best suited to the industrial condition of 
these inlands, and that they would ■make a mistake if 
they were to reiilace their present process by more modern 
machinery ijrodueing a superior class of sugar, beeause th(‘re is 
a definite market for muscovado sugai and the total quantity 
produced is relatively <|iiite small. 

Tins view is supported by the following arguments : 

(1) That the muscovado system is well suit(‘d to loiiil 
conditions which make it dinieiilt to obtain the <*ombinatioii 
of a Hiiilicieiit number of estates to support a central factory. 

(2) That, although the method of manufacture is admittedly 
imperfect and wastt'ful, yet, on the other hand, it is simple 
and easily understood, and the machinery is comparatively 
cheap and inexpensive to keex) up. 

(3) Tlial, although the sugar is of a low grade, yet it is 
saleable at a fixed ratio of price and, therefore, owing to the 
high price the molasses command, it is more profitable to the 
planter in these islands to make museovado sugar under 
present circunistaneos than it would be to erect central 
factories. 

The fii'f^t argument is not of material importaiiee, the 
local conditions referred to being more of the nature of Jiin- 
drances to the ado[)tioii of new methods than arguments in 
favour of the ohl.'^ Th(‘y ai»e childly diiii to want of roliahlo 
information as to the relative merits of the two processes, and 
to an uui)r<)gressiv(* policy among the planting community 
in the pa^t. It will be as well, however, to note them before 
liroeectling further. They are briefly : - 

(o) The small si/A' of the estates. 

ih) Want of reliable data. 

((*) Tlio only vaeiuim-pan factories which have <*omo 
under the direct notice of the local planters luive been small 
ones, which have not been successful. 

(a) and (6) have undoubtedly been great obstacles in 
the way of the adoption of central factoiies, because, for the 
erection of a central factory, it is m^cessary for several estates 
to combine, discard all existing machinery and invest their 


’ lieitort of lioyni (^oinmi^tfion, ISCT. Ai)i). (\. iiiirt iii, \u loll; pari .\i, 
1). 157. 
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oapiial in n ooslly fa(*l<)r.\ of a type siu*li as all local su£»ai 
niakoi's aic unfaniiliai with 

With ic£;ai(I to (<) it is iiiUMCstint» to nol(‘ th(‘ cvplanation 
giv^(Mi foi the want ol suc(*oss of tlu*so small v.waumi-paii 
tactoi ics, none of wOiich, it should bo noU'd, pos'^oss ti ii)l(‘-olio( I 
maohinoi>. In a ropoil on <*onti‘al li<*loiios diawa u}) by 
a Coinniittoo of th(‘ Iiaib»idos House of Assembly in ISO.*), it is 
stat(‘d : 

‘Some f<wv owmus have gone a small part of the \v«\y 
(towaids tho eu^etion of central faetoiies) by Iho erection ol 
vacuum pans and have met with sonuMlegu^e of success; but 
these pans have boon managed in no seientilie manner, and no 
attempt ha-» been made to obtain from them the most and 
best woik ])Ossible. No attempt has been made at double 
ciir-liing, which is claimed to give ‘-omo 20 per cent, more juice 
from the eane. No system of w^eighing and testing all tho caiie 
to find out the loss sustained in manufa(*tiiie has Ix^en adopted.’ 

The seeoml argunuMit ean host be illustiated by liguros. 
The eost of a 000-ton muscovado factoiy is rougldy ii0,00(); 
that of a 0,000-ton vacuum-pan ccntial factory about 4:10,000, 
i.c., i:2.‘),000 foi machinery and t*I5,0()() foi buildings, (dc. The 
wear and tear of ma<*hinoiy is much less in a muscovado factory 
than in an up-Uwlatc <*entral factoiy, so that wheio I per cent, 
on tho cost of th(^ machimny is ciuugcd for niaintenanci' of 
machinery in the e(mtral fiietory, it is only necessary to chaige 
2 ])er cent, in the museovado; that is, U. per ton of sugar 
made in the niuscov^ado factory, and 0,s. M, ])er ton in tho 
central factory. Owing to the huge outlay of capital, annual 
charges must also be made against tlu‘ central factory for 
intorest and sinking fund, say, at 5 per cent, and I pei cent., 
respectively, on the total capital sunk in the factory, making 
10<i. 8d. ami Id. per ton of sugar produced. 

Irhe muscovado ])roccss is simple and easily understood and 
so does not reipiire a** large an evpert stall* as is necessary in an 
up-to-date eontial factory with its intricate inaeliinory; but 
although this is th<‘ case, the * oxiiert’ wago bill of tlu‘ central 
factory is less per ton of sugar produced than that of tiu' 
museovado factory, viz.: 

Muscovado, 0( n/ral Fariovj/, 


One Manager 


It'actory Manager . 

ctoo 

One Ovoisccr, A<*eonnt- 


Engineer 

diemist .. 

2,10 

ant, <‘t<* 

90 

. 200 



Overseers, A(*(*onnt- 




aut, etc. 

. 320 


C210 


451,170 

10«. per ton of sugar produced. 

7s. lOd, per ton of sugar 


produced. 

So far, the expimsos per ton of sugar are less in the muHCO- 
vado fa<*tor,\ tlian in tlio ccuitral factory, but owdng to tho 
imperfect crushing in tho small mills ot tlie muscovado factories, 
there is a considerable (juantity of the juice wasted, and it is 

A .. .... . .—. 

Dr, Walls’ Hrporl on Hiigiu in Auligua, ISOO, 
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not unusual that puc*h luillH should yield only from 50 to 00 per 
of the weight of tho cano in tho form of juioe, whereas 
72 por cent. <)aj»ht to he obtained by tho mills of larp:o factorios. 
This is a serious loss, and is only sliglitly eompensaiocl by tho 
juice' obtained by the higlier presburo being slightly lejas rich 
in sugai*. Th(' actual loss is more apparent when we compare 
the<|uantUy of eaues recpiirod to i)roduce a ton of sugar by tho 
tw<j i)roceHscs as shown in the accompanying table, taken from 
some figures drawn up by Dr. Watts in December 1002:- 


Pounds of <*ane sugar per Tinporial gallon of 
juiee ... 

Total solids 
J^nrity .. 

Siieeifie gravity (\ 


1-80 
2*045 
88 iH'v cent. 

1-0748 


Crushing by mill, 
percent. 

Rxtraotion, iier cent, 
(billons of juice, 

per ton of sugar 
Tons of (‘tine, por 
ton of sugar 


Mmvovado. 

('cxlml . 

5.-) 

70 

78 

S8 

boO.) 

1,111 

13*91 

9 00 


By the above calculation, under present conditions it takes 
13-01 tons of cane to prodii<*e 1 ton of muscovado sugar 
where it takes 9*09 tons to produce 1 ton of vacuum-pan 
sugar. 


It is interesting to compare this estimate with the results 
obtained in central factories in other sugar-making countries, 


fn Egypt about 10 tons of canes yield 1 ton of sugar.* 

Ill (iueensland practically 0 tons of canes yield 1 ton 
of sugar. 

In Demerara practically 11 tons of canes yield 1 ton 
of sugar. 

In Trinidad about 10^ tons of canes yield I ton of sugar. 

In Hawaii 7A to 8^ tons of canes yield I ton of sugar.t 

As the canes grown in Barbados and the Li'eward Island.s 
(*omi)are for richness in juice most favourably with those 
grown in Hawaii^ the estimate of 0 09 tons of canes to 1 ton 
of sugar should be fairly accurate, but in order to bo on the 
safe side, 10 tons of canes have been reckoned in tho following 
calculations as necessary to produce 1 ton of sugar. 

Tho cost of growing a ton of cauos and biinging them to 
tho factory (including upkeep of stock) on a muscovado estate 
is about 7.S. Od. The (*ost of canes to a central factory, 
buying canes on a sliding scale calculated at tlio market rate of 
4^ lb. of OO dark crystals, f. o, b. West Indies, for every 


’ Befiort of Boyal CommiHsion^ 1897. Apj). (\, part xi, p. 1,*)7. 

I Uepoii of Coonnitiee on Central Factorien, Parlwulos ; p. :j. 
Ibid, p. :J, 
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100 11). of ojmos (lolivovorl at tlio factory, wouM bo 8s. 3*00<7. 
(rt^\3^ 8s. \iL) ptM* ton of oano-. wluni (h<^ f. o b. valiio of 

00 crystals is i*0 Os. jXM* ton. TIk^ oo-.t of (*au<\s ix^r Ion 
of '•iigar nia(l(» will tlioroforo lx* 1^1 I8s‘. 8(/. in the* <‘as<» of 
tho nnis(*o\a(lo fa<*lory, an<l Cl Os. in tho case of llio 
(‘Oiitral factory. .snp])osin^»' II tons ol canc^ to bo rc<|uirc<l 
to pi'odiK'c 1 ton of snu;ar in this former, and 10 tons in tbc 
latter. 

TIuM'Ost of inanufac*tni‘c,^ includinjj: labour, fiud, transport 
of canes to tbc factory. baK*^. stores, clxnnicals, and transport 
of hnji:a!‘to tins wharf, if tlu'fa<*tory U within a f(»w miles of 
the port, should Jiot exctxxl oOs. per ton of su^yar made in 
a central factory with grecn-megasH Ixirnerri requiring i)rac- 
tieally no coal. Tho cost of m uuifaetiiro in a muscovado factory 
is about Cl lOs. lOd. ]x'r ton of sugar made. Tliere are also 
other animal cxpenscH such as taxes, insurance, etc , amounting 
to Cl per ton of sugar in the eas(‘ of tho musc'ovado estate, and 
2s. lOd. in tlu^ <*ase of th<‘ central factory. (S(X‘ pp. 207 and 200.) 

The total <*ost of prodiudion in the two cases por ton of 


sugar, a*- cahuilaU'd lu'rt 

is as follows ; 



Af Hsvorado. 

(Uoitml Fact or u 


C s. d. 

eC S. (1. 

Mainl(‘nan(*e 

1 0 

0 8 

Jntorc'st. 

10 0 

13 4 

Stall* 

10 0 

7 10 

(lanes . 

... 1 18 0 

4 3 4 

Maniifactnr(‘ . 

... 1 10 10 

1 10 0 

Siiudries 

... 1 0 0 

2 10 


CO 5 1 

1 0 


The actual cost of production }wr Ion of Hugar is therefore 
considerably 1 (‘sh in the central factory than on tlmmuHCovado 
(‘.slate. Tins is not disputed, hut what tlu' advocates of the 
nms(*ovad() i)r(xx'ss maintain is that, although tlie actual cost of 
prodiKdion is givater pei' ton of sugar, tho muscovado molass<‘.s 
are much richer and more valuable and more than (‘ompim.sati* 
for tho loss per ton of sugar. 

This is argumeni/ (Jl), and in or<l(‘r to <l(*al fully with it, it 
will 1)0 ni‘ei\ssary lo consider tlio argument uikUm* two headings ; 

(a) the value, of the sugar, presemt and future. 

(h) tlie value of the molass(^s, ])roseut and future, 

Mus<*ova(lo is a low-grade, raw sugar seldom polarizing 
more than 81) to 1)0 and .sometimos as low as 83'. This 
variation in (pialiiy is one of the greatest defects of the 
muscovado proc'es-**, the crude tnethcxl of manufacture prevcuit- 
ing anyoiU‘ being able to rely on producing a sugar of a certain 
grade, as it not unfrocpiently happens that the sugar is 
damaged in tho proc(*ss of manufacturo.t 

' o!' Riuntl 1897. App. C3.,part i, p, 189. 

Rf/for/ of CommUtiu* on Centval RaHorivn, Harbtulos; 1895, p, 8. 

f Rfpori of Royal (^oouninHion, 1897. App. (3., part xi, p. 159, 
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For some years past practically no muscovado sugar has 
found its way to the English inaiket, with the exception of 
a relatively small amount of an especially good quality for 
grocery purposes and perhaps for biscuit and chocolate making. 
Almost the entire crop has gone to the Ihiited States and 
(Janada, but the rnitt^l Htutes markc^t is being giadually closed 
against West Indian sugar, and the consumption of sugar in 
(Janada <loes not a1 present exceed 170,000 tons, so that West 
Indian sugar makers ill ha\e to tuin to Great Ibitain lor 
a maiket for their sniplus sugar, ^^hele, n<»w that bounties 
are abolished, they will be abl<‘ to eompote with coiitineiital 
beet sugar on eciinil teinib. Hut while it is ccmfidontly expected 
that West Indian crystal sugais wdll soon establish them¬ 
selves in the British maiket, theie aie many people who 
entertain giave doubts as to the futuie of muscoxado sugai*-. 
It IS stated that the maiket for it is uncertain : that, whih^ 
low tests (83 to 80 ) w'ill be acceiitable to makers of 
brewing sugai, <S7 to 02 tests xvill not find a loady market 
among lefineis, wdio ineter crystal sugars; and fiiithei, 
that with a long sea xoyage and the difficulties of handling 
in Biitisli poits, muscovado sugai is at a di'-advantngi' as 
(‘ompared with cry&taK. 

The Hist objection, viy., that the maiket is iincoitain. 
assumes that muscovado siigai is an article (piite apait from 
dark crystals and 88 per cent, beet; that it is not in tlie same 
general demand for refining purposes, if in demand at all; and 
that it is only bought wdien other sugars aie unobtainable. 
This I believe not to be the case. Most refiners will buy 
muscovado sugar at a certain ratio of pi ice according to the 
pmity of the sugar, even if sufiicieut crystals are made to 
supply the xvorld’s demand for sugar for refining purposes. 
This ratio is roughly as follows: if 88 pei cent, beet (Le,beet 
sugar polari/Jog about 94 which give^ a net analysis of 
88 per cent.) i^ 8s. (i<f. per cwt. (eobt, freight and insurance), 
90 dark crystals wdll be wortli 9s. iier cw t., and 89 muscoxado 
8s. per cxvt. There seems to be no doubt xvliatexcr that 
there xvdll always be a market in the United Kingdom (so 
long as sugar i*etiniiig is cairied on there) foi muscovado 
at this ratio of price; but at the bame time it must bo homo 
in mind that oven if the production of muscovado ileiTcases, 
there is no likelihood of the price rising above thi*- ratio, 
except perhaps wdth regar*d to a small (juantity for' gi*ocory 
purjiosos. 

We may safely say, then, that 80' muscovado is saleable* 
in tlie British market within 2()^. to 25«. per ton of the 
current [)rice of dark crystals. But a mistake must b<* 
carefully ax’oided, xvliich has hitherto led to some confusion in 
most comparisons between central factory and muscovado 
methods. Muscovado sugars have been dealt xvith as if they 
always polarized 89 , and central factory crystals (1st. sugars) 
90 . The latter is true, but the former is not, owing to the 
imperfections of the muscovado process. The loxxer-tcsl 
muscovado sugars rapidly diminish in value, e.g., when tli<* 
market price of 80' muscovado is £7 IOh, an 86'' to 87 
sugar is worth about ^0 Ms, M,, and an 83 to 84 about 



2o:’. 

£5 IOn. Of7. TliisdiUVroiuu' in valuoand 1 ho i)i'a(‘bi(*fil iin]K)rt‘jn)ilily 
of any inusoovado (\sta<o owiior boinfj: ai)lo to say for (*<‘rtaiii 
what lifrado of sugar Ik' is going <<> |)rodii<-o in any givon yoai* 
must not 1)0 lost sight of in ronding tin* (*onri)ai‘is(ni gi\<*n at 
tlio Olid of (his nioinoranduin l)ot\\<*on 11nM‘\p(‘ns(‘s ami r<*o(M|)('-. 
on a mnsoovado (‘slalt* produoing an SI) p(‘r font, sugar and in 
a oontial factory pnxiucing 0(3 por<*(‘nL <'rys(als. 

With regard to tho s(‘fon<l oh.j<*c(ion, tin* long s(*a vo>agois 
undouhtodly a di'awback, for, owing to its inoi*-!; nature, 
muscovado sugar would in all probability Ioko not l<*ss than 
5 p(*r coat, of its w’(*iglit by draining during tlio voyage*. Hut 
w'ith proper procautions, Ihoro should Ik* no difliculty as to 
handling in Hritisli ]>ort*'\ as all sugars can he sold ex ship 
without any handling or landing charges. 

What the future of the sugar iinlustry will bo it is 
impossible to proph(*sy with any degree of accuracy, but an 
estimate of tlie probable ]n‘ico of sugar, w'lieu (*onditions again 
bet'ome normal, <*an bo formed, suflifiently appi'oximnte for tho 
purposes of this nioinoranduin. 

Owing to tli(‘ <*artol and bounty ‘'ysi(*ms th(‘ro hasl)t*(‘n an 
immenso ovoi |>ro<luction, resulting in a surplus of about l,r)()0,()()() 
tons wdiiedi has to i )0 earrieel ov(*r from .\<‘ar to y(*ar and only 
as this surplus is disjmsed of ean au increase in (ho present 
priee lx* looked for. It is hoped tha(» tin* surjilus w'ill Ix* dimin¬ 
ished by the inereavS(*d <*onsuinptiou of '^ugar on tlu* eontinent, 
owing to tho low<*ring of import duties to me(*t (he recpiircmentH 
of the Hrus-,els CJonventiou. and by a decrease* in the produetioii 
of continental l)eot sugar; but it is not to be (‘xjieeted that tho 
dimiiintioii wdll be anything but very gradual. It ia (‘stimnted 
that the increase* in (h(3 1003-1 e^rop is close on 500,000 liOns 
(eano and beet), wdiiedi wdll have* to bo got riel of b(*foro there 
can be any diminution t)f the i*xiHting surplus; but so far as 
e*an be ,jn(lg(*el at [iresent from tho continued inere*ase in the 
con.suniption of sugar on the <*outinen(» since S(‘pt(*mber I last, 
it is not unreasonable* to e*xpe*ct tliat the* surplus Avill bo dis¬ 
posed of h<»fe)ro (he 1007 crop it on tlie market. In thei 
meantime j)ri('(*.s must e*e)ntinue l)<*low natural <*()st of proeluclion 
until all the surjilus sugar is <liges(e*el. 

VVhe*u tho surplus is dispe>se<l of, the jiriee* of sugar svill 
depend on tlui natural eost e)f production (hat is to say, as 
conditions are at pr(*s<*n(, on (ihe* cost of proehicfciou of 88 per 
cont. beet, on wliich (he price* of otlier sugars Is l)aH<*el. Hoot 
sugar ceists on the average a iioiit per ton to produeo, f.o.b. 
Hamburg, whieli, j)lus 5 n. fn*ight to Kngland, uiak<*s the* eost of 
delivery in Kngland, loss duty, £1) 5.s‘., reeiuiring a soiling price 
of about £10 per ton to give* a feiir profit. At the ratio of 
price mentioned above*, dai*k crystals will be* w'orth, f.o.b. Wost 
Indies, £9 5«., i.o., £10 plus I0«, (for higher tost) minus 25,s. (cost 
of freight ami insurance); and 80 x) 0 r cont. muscovado £7 15«. (5rf., 
i.o., £10 minus 10«, (for low’-er test) minus 9#f. (W. (5 per c*oiit. loss 
by drainage) minus 25«. (cost of freight and insurance)show- 


IVs/ (Uimmittw Vol. XIX, p. 58. 



201 


iiip; an a<lvanla(^e of about £1 Ov. pen* ton of siifyai in 
favour ot tli<‘ contml fa(*tory pux'oss. 

Tlio valuo of tlu' nn)Ias-,os on vliicli tlio musc^ovado in<ins- 
try M) larmdy (lrp(‘n(ls is about <x/. prr L»alIoii (inrludint; 
p\<*kas^i').^ Tlicra aie usually ai)oiit SO i»allon'^ tc)(*\(M*y lonol 
niU' 3 (‘ovad(> siu>ai pioduotnU making liio \aliio of molassos [xn* 
ton of sugar €2, and tho total \aluo of a to)i of inus(M)vado 
sugar and molasses, fob W('st Indies, 4;i) 15^. Or/, as 

(*omi)ai(al with £0 ov. for a ton of dark crystals and its 
juolassos ; an advantage of lOv. Or/, in favour of tho niusro- 
vado process. But tiie eo'it of piodueing a ton of museoNado 
and its molasses Ji,is been shown to be Ci N. Ir/. more than tho 
cost of a ton of dark c*rystah and its molasso'^, leaving a balauee 
of Cl lOs. lOrf. j)er ton of sugar produced in fai our ot the eential 
fa (dory. Witli sugar ancl museovado molasse*^ at the price 
mentioned, both pioeesses siiow a fair profit per ton of sugar, 
i.(^ l()«. 2d, per ton of muscovado sugar, supposing only 
Si) sugar to bo produeed, and £2 1«. Ot/. per ton of dark 
crystals. 

It 11111, hoMever, be obsenod that, while both proeesses 
show a ])r<)fit, the museovado estate is largely dependent on the 
valuo of the molasses and would be seriously affoeted by a fall 
in the inice of thatartiede, whereas the eoutralfactoiy is notin 
the least dependent on its molasses, i\bich are usually of small 
value. Tlio advocates of the muscovado industry are confident 
that the present price of molasses ivill at any rate continue, if it 
docs not iiu*rease ; they argue that museovado sugar, or at any 
rate molasses, must iiierease in value as nius<‘Ovado ivorks 
deeroa«*c in number, a dexuease which is stoadilv going on 
owing to the erection of ceiitial fatdoiies in Porto Ili(*o 
Ijouisiana, and elseivlieio. If this argument is eorieet, no 
doubt the oMuiers of muscovado estates would b(‘ justified and 
(‘ven right in <*ontiiiuing their present method of mannfaetuK'; 
but it assuin<‘s tw^o things: 

(1) That the demand for molass(‘s will not d<‘eicase, 
ev’’(*n if it does not increase. 

(2) That molas.s('s produ(*ed by tlu^ museovado pr(><*oss 
have a nujiiopoly of the molasses niniket; or, in other ivoids, 
molasses, or, at any lale, good molasses, eannol piodiKxul 
by any other piota'ss to eompet<‘ su(*e(‘ssfully with th<^ 
muscovado pioduet. 

First, as to the demand for molasses. 1*1 it a steady 
demand or is it liable to lluetiiatioiis V 

In the past w^e know there have b<Hm serious lluctnations ; 
but suppose these to have been diu' to overproduetitm is the 
future niaiket likely to a steady one, evem w^ith the 
diiniuished su])ply? There seem to he no data on wliich to 
bas(^ an opinion. Molasses are not a staple article of eonsump- 
tion (except perhaps among certain classes in Canada and 
Newfoundland), norarotliey in demand as raw material for 
any article of manufacture commanding a ready maiket, They 
must therefore depend for their market on popular taste, and 

* In BaiiwidoH 100 g,Ulons aic usualh 
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tlu'ir ])iice inusl in oonsof(iUMU*o bo liablo to fhu Inal ions 
4\ltlioup:h lUMliaps not suKioiently i^ioat to oaii'-c^ sin ions losses; 
that is it* assimiiition (2) is <*oii<‘<*t Unt is il ^ II is tin* iniisio- 
vaclo inclustiy a moiiopoly' of tin* niolasscs liolo^ h 

o\oi V ni(li(*itioii that it lias not tlnnc' aio ini\tiii(‘s 

on tin* inuk(‘t coinposiHl paillv of niol is-<‘s and pxilly oI 
gluoos' s> nip in i(l(‘ hoiu Iiniiaii <0111 uhioli aio it‘i)oat(‘tll\ 
sold as bona lido niolass's, and in llu* \'oik nnikot. at 

any lato, it is alioady looosfni/od that tin* oI niola^sos 

dopimd-^ in a throat moasuio on tho Annn ioan coin oioj); foi iI 
tho corn ctoj) is gootl and glic*osi' is cheap, tho mix tin 
I'oforied to will bo largely siibsbitntiMl foi piiio inolassos 

Such mix-lmos must tend to koo)) down the piico of 
ordinaiy molasses. But e\eu allow ing that they w ill not alf<‘et 
the piico of best molasses it doos not sooin hkolv that nmsco- 
Vtido estatos will hav<‘ a monopoly of tins class of inolassos, loi* 
tliero IS nothing to inevcmt thou being made tcpially well in 
moclevii lactones if snllieient indneemenl existed, as Ins Ikhmi 
clearly pointed out by Sir Daniel Mon is in the [lamiiblel 
Barbados and Porlo Bno j^/o/ossfs lOOIk p »‘i0, in which he 
wrote: ‘On estates whoie xaianun pans aie in use, woaicol 
opinion an oxeellent table s>rn)) eoiild be iiiodiieed by 
decolouri/ing tlie cane juieo witli sulphni fiune% tlmi addiiiK 
lime nearly to neutrality, evapoiating tho juice in the tayelies 
to thin sjuaip, adding, if necessary, some eitrie aeid, settling 
the syiup to allow the imimiitios to subside, and aftoiwaids 
conceutiatiug it in the vaenum pan. Syiup made this way 
should bo of a ni(*o golden colour and woitli as much as tho 
host Poito Ilico ‘M^^lncy"‘ molasse*'. A similar iirocoss would 
1)0 applicable aKo in the nxse of ceiitnil tacdoiies. In addition 
a propoily ('(juippod factoiy would iwovor at least 25 poi cent, 
moie of tlio saceharoso in tin* canes that is now lost.' 

Depoudenco, thorofoic*, on tho price of its molasses for 
a prolit must make tiu' muscovado industry liable to serious 
ups and downs, and the linancial position of a muscovado 
estate ftU lc‘ss sc^cure than that of a centud facdoiy producing: 
a staple nrlicl(» of consumption. But while considering this 
argument as a s(‘i*ious one against the muscovado i)r<)ecss, 
1 have no intention ol asserting that tlnno is likedy to be 
a serious fall in tin* pii(*e of molasses- in fact, I think it very 
unlikely; but, on the other hand, I do not lliink there will b<* 
a (*onsiclorablc‘ liso. Wliat I want to point out is that for an 
industry to depend for a profit on a ceitain commodity 
commanding a good price, for which ilieio ih not a geneuil 
demand, is to reinlor that industry speculative and therefoie 
unsoiuul. 

Wo are now in a position to sum ii]) tho advantages and 
disadvantages of tho two systems. 

Oous»idored in tho abstract, a mus(*ovado estate cannot 
eompeto successfully with a c'entral fa<*toiy. It is contrary to 
all tlieories of politic*al economy that a small (‘state, or 
a number of small individual estate's, can compete successfully 

Ii<trh(t<fos amf I*oth> Hico Molasst% Paiuphicl No. hnponal 

l>cp*u(nu‘al <»t AgiKulluic, p. 2f* 
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A\hh i\ ft stands to lonson that a CMpital of 

a million in llio hands of a sin^lo company oi iiidividual has 
tai i»ieatei (*oinpotili\o foice tluin il il anoio dnuled up 
amonj^st so\(‘ial iiuli\i(Iiials In otlnn woids, nuno ai;i>io^ato 
wealth < uinot (oniiK'to mill <on<eutialed neallh, i.cs twenty 
small estates cannot (onipelo against one laige one. 1'’lu' 
eomjietilive power ol tlu' laigec’^tate must heand is fai git‘at(‘i 
than that of the small ones. 

The argument foi the niuseo\ado process does not imj)ro\e 
much when (‘onsidered Iiom a practical point of view. W(' 
haM‘ seen that, while <Milti\ation is carried on generally in 
a most careful and up-to-date manriei, the method of inanu- 
fcictuie on the miisoovado estates is antKprated and iminufc'ct, 
presenting a stiong argument in favour of (*enti*al factories, 
since it show s that it is blotter to sejiaiate llu* milling' pait 
of the business from the "agiiculiurah’ for a man is siddorn 
anefpially ellicient cultixator and manufac lurei. Jhitapait 
from tliis, we find tliat the cost of pioduction of a ton of 
nnrscovado sugar and accompanying molasses is 132 Lv, Uf, 
niOK' than that of a ton of dark crystals and its molasses ; and 
that the sugar piorluced varies so mueh in the <*ase of the 
nnrs(*ovado jiroeess that it is almost im]H>ssihle to di'*nv 
a comimrison between the two kinds; arul that eveir if w^e 
compare the value of 80 muscovado, and its rnolass(*s under* 
nrost favourable crrcirmstances wdtb that of 90 daik <*r*>stals, 
thei*e lemains a considerable balance in favour* of the latter, 
after the diflerence in cost of production has been deducted. 

In order to illusii*ate moi*e clearly and more in detail the 
I'elative value of the two pi*ocesses, I appimd flgui'es showing the 
expenses and leeeipts of a muscovado estate ijrodiicing 800 tons 
of sugar pci annum, and of a eential factory producing 8,000 
ions of dark cr*ystals ])or annum. 

Owing to tlu' fact that conditions of cultivation and luanii- 
factiiro vary in ovci*y inland and on almost ovei*y ostato, it is 
im])ossible to illustrate the value of the two processes by merely 
giving figures ol tw'o existing estates, so it has boon fonnd 
necessary to assume tliMt tlr<‘ C'^tatos, thc^ (^xponses and roeeipls 
of which ar*e here coinpai’ed, are situated in an islarul wdujre 
eonditions of labour, soil, etc, ai’o identical. It will bo I’t^adily 
scon that tills is absolutely iiocossai'y, if a <*()mpaiis(m i*^ to h<' 
drawn between tin* (wo |)roce‘*ses whi(*li will tr'uly ^ot forth 
their j(dativ(» mcMits. The figm*es lr<'i*e givim are ariived at by 
taking the avei‘age of several estates, the working expenses of 
which have b(‘en kindly placed at my disposal; and the figures 
themselves hav<^ also been approved and corre(‘tcd by several 
loading West Indian meichants and estate owner*?', so that they 
ai*e as nearly aceiu*ate as it is possible to make them. 

The figures refer to; 

(1) A muscovado estate producing 800 tons of sugar' and 
21,000 gallons molasses, and having 122 acres plant eanos and 
110 acres 1st. ratoons. 

(2) A central factory i)rodacing 8,000 tons of dark 
crystals per annum and buying canes from neighbouring 
estates on a sliding scale calculated at tire market rate of lb. 
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(>l 0() dai'k ciystnls, f.o.l). West hiclies, for every 100 Ih of raiios 
(lolivored at the facdoiy, at 10 toiih of raiioh to 1 ton of suurar. 

(1) (\)st of cultivation i)or acre on the nuihoovado estate, 
(a) DvtuUvil vo-^t pa' </r>T of til arrt,^ of plant ranr>t 


Ifj tons of van as io ila avn. 

t: s. 

d. 

Cleaning ami ranging for plough 

2 

0 

Plougliing 

5 

0 

Forking 

0 

0 

Digging cane holes, ete. 

Cutting, eartiiig and dreshing plants, j>lanting 

10 

0 

and supplying 

18 

2 

Weeding 

2 cwt, of chemical uianuro at lbs. on Held, and 

1 15 

d 

800 cubic feet of pen manure 

1 17 

0 

Applying manure 

1 

0 

Cutting and tying 20 tons of canes at Ih/, 

7 

0 

Ih'ading out ditto at 2jd/, 


0 

Loading carts ditto at 1L/. 

2 

2 


£('» 0 J 


(h) Deladcd voh( of ltd acm< of I,si, raloons per aervt 


til ion^ of CdHVH io the uera 

H. (I. 

Cleaninji and ranging trash . 1 I 

Manure . 1 5 0 

Korking banks 2 0 

Applying manure .. . 2 0 

Weeding ... . .. 15 0 

Cutting and tying 10 tons of eaues at Tul . 0 8 

Heading out 10 ton.s of eanen at 2^d, 0 | 

Loading carts, 10 tons of eanes at 1 \(t . 1 0 

Carting eaues, 10 Ions at 2</. . 2 8 

C.O 1 0 

Total coni of culliration* 

122 aeiH's at tJO Its. Id, per aert‘ *= C781 7 2 

no aer<»H at Cl l«. 0(/. p<»r acn* 4;;i35 10 0 


^1,122 18 2 


KXPKNHKiS AND KK('WU»TS. 

KrpentiVH, 

(a) stair: 

Manager. X 150 

Overseer. 00 

(b) Taxes . 85 

(e) Inauranco. 15 

(d) lutei^est at 5 per <*ent. 150 

(e) Estate upkeep : 

H(‘l)airs of olliecu's* and labouier.s’ lioin-os, 
bridge.s t)V<ir drains, clearing water¬ 
courses, digging out bush . J20 
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(f; (iciioral (•liart»<‘s : 

Lc‘ual, teli^pliDius cahlo^rains, bankcliargcs, 

etc. 

(g) 2 iKM' ccMit. (loprcciatiou on machinery valiu^ 

je;5,(»oo . . . 

(Ii) fostol* cultivation 

(i) Upkoei) of stock . 

JManufactiiio: 

122 acres at 20 Ions : 110 acies at 10 tons : 
will yu‘l(l 1,200 tons of canes; 1,200 Ions of 
canes at 11 tons to the ton of ftUgar will 
yield 000 tons of sugar and 21,000 gallons 
of mohiHses. C^ost at €1 lO.v. HW. per ton 
of sugar and its molasses. 


SiOiDiiari/ i)J 


(aj StalT . 

(h) Taxe'^ . 

(cj Insurance. 

(d) Inter(‘st ... . 

(e) Estate upkeep 

(f) (hmeral eharges. 

(gj 2 ptn* eent, depreciation.. 

(h) Chdtivatioii 

(i) Stock 

(j) IManufacture 


t:2,770 


(^ubtof prodiietioii per ton ot .sugar .. os. Od. 

I-ivccipis. 

J30i) tons of 80 per (aaiti. nuiseovado at JC7 15«. 0f7. 

|)er ton, f.o.b. West Iudie.s 
21,000 gallons of mola.sscs at Od. 


i:2,;3:J2 

000 

i-2.0:J2 


Prolit to tin* estate .. .Clar'l 

Prolit per ton of sugar.10s. 2d. 

(2) (a) Expenses and r(‘C(‘iptsor a et*ntral factory iirodneing 
8,000 tons of tlark crystals per annum, and buying cnnos from 
neighbouring estates on a sliding *^calo euleulated at the market 


i*ate of 1! 


of 00 dark crystals, f.o.b. West Indies, for 


every 100 11). of canes delivered at the factory. 

Mrpmscs. 

(a) Stall'; 

Factory Manager. 

Engineer . 

Ohomibt . 

Overseers, Accountant, etc. 


£1,170 
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(I)) Iiisiua»K‘(‘ . . C U80 

(c) 1 jH‘i* on 4:25,()()() 1 * 01 ' luainionanoe ol* 

niadiinoiy 

(d) 5 p(‘i* cent. iiil(‘i*t'st on capital of CIO,000 2,000 

(o) 27,000 (on-* of lants at S.s‘. Ir/. jun (on 

i.<‘, 10 tons of cant‘d to 1 ton ol* sii^ar 12,500 

(1) Upkeep of sio(*k 150 

(4») Uosti oi* manuractuiint^ »‘l,000 Ions of su^^•u• 

at Cl lOv. pi‘r ton .. 1,500 

Sununar^/ oj ovpcyase.v. 

(a) 8tair. .. . C 1,170 

(b) Insurance ... . 280 

(e) Maintonaiiee . . 1,000 

(d) Iiitei'est . ... 2,000 

(<0 (’aat‘s . . 12,500 

(f) Stock . 150 

{%) Maniifactuio . . ... . 1,500 


C 21,000 

(lost ol* production per ton of sugar • . C7 l«. 
lieVi i})fH 

*‘1,000 tons of 00 crystal siigdi* at CO 5,s. poi 

ton .C27,7r)() 

(Note. A portion of the sugar will l)e 2nd. 
quality, and the lo.ss on that coniparod with 
the 1st. (piality will bo balanced by the 
procoetls of tlie molasses.) 

to the factory after paying 5 per cent, interest 
on capital . . . C(),150 

Piolit per toil of sugar . cC2 1#^. 

SKtifinari/. 

(1) JMiiscoviido ('slat(» ])rolit |>er (on of .v. d. 

‘Sugar. 10 2 

(2) CVaitral hictory (10 ((*ns of canes to 

1 ton of sugar) ju’olit per tini of 

sugar . C2 1 0 

It will be^noticed tliat the eoinparisons have been made 
on the supposition (hat all sugar produeed on the collates 
iiKUitioned is sent to the English niaiki‘t. Tliis has been iloiu* 
because the price of c<nitinental beet sugar must control 
th(‘ j)iico of \V(‘st Indian .sugar for some lime to conic, anil 
also l){‘caus(‘ it is easier to caleulate tlio ratio of priee betwoeii 
the dilTereiit sugais in the IJritish maiktU, wdieic the cousunip- 
tion of sugar is very great, tluui in the Uiiiiadiaii market wliero 
it is small. The fact that the greater, and an increasingly 
greater, proportion of West Indian sugar will now go to 
(Jaiiada docs not alTect the value of those oomparisonH; the 
controlling factor (continental beet sugar) is the same in each 
case, the only diirereiiee being that West Indian sugar malcera 
sending their sugar to Uauada have the advantage of the 

per cent, prerorenco granted to West Indian sugars by the 
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Dtnniiiiou (i(>\orinneiit, and also of the amount hy wliicli tlio 
fioight from Hamburg to C^aindian ])orts exceeds that I'rom 
the West Indh's to Oanadiaii ports. 

It is not lik(‘Iy tiuit an.v lInil<Hl Stii(<*s or Cuban sugar 
will eom|)ete ^^itll W<‘sl Indian simar in the Canadian 
market, as tlie Cnit<‘d Spates and its d(‘p(Mi<leneies baroly 
l)iodu<*e enouj>h for home eonsumi)ti(Hi: ne\(a'tholess it does 
not ^ec*m likely that West Indian sugar makcM^i •will obtain 
a uiiieli higher pric'e, f. o. b. West Indies, for tlu‘ sugar 
s(‘nt to the Canadian market, than for the -ugar sent to the 
Hritish market, because until Canada can take all the 
West ludiaii sugar, there must be keen competition among 
West Indian piodueers for th(‘Canadian market, whieh will 
probably be sullleient to keep the piiee obtainable, f. o. b. West 
Indies, for the sugar sent there, down to, or very little above, 
the priee obtained for sugai sent to the Briti*^!! market. Tin* 
reason for this is obvious : Canada (Mil only take a proportion 
of the West Indian ^ugar crop, whereas (h*eat Britain (Mil take 
it all; the West Indian produceis hav(‘ only these two markets 
wdiero they can send their sugar, so that the jirice obtainable m 
the British market must c*ontiolthe priee of West Indian sugar 
iu the Canadian market. 

Notk Addiod:- 

The writer desires it to be elearly umlerstood that iu 
making comparisons between the industries he has dealt with 
the muscovado industry at its best, and under cireumstances 
whole a good (luality of sugar is made. There are many caw's 
wliere the mills ai*e old and ineffeetise, and others where 
inferior sugar is made. Had these been tak(Mi into ac(;ouut, 
tin* comparisons would have been more favouiablo to th(‘ 
modem facdory. 


EXTRACTION AND PREPARATION OP RUBBER, 

Thougli the experimenlal planting of rubber-yielding trees 
has been (‘arried on, w'ilh a considerable measure of success, iu 
several of the West India Islands, little has, so far, been done 
in the'sysUmiatie starting of rubber idantatioiis on a large seale 
At tJio West Indian Agricultural Couferenco of 1001, 
Mr. J. IT. Hart, RL.S., read an interesting paper on '■Jiubber 
Planting in the West fudios’, wdiieli was imblished iu the 
Indian Bnlleiin (Vol. 11, pp. lOO-lfl), iu which the 
prospects of rubber ])laiiting in Tiiiiidad and Tobago w’er(‘ fully 
dealt with. It w'as sJiowii tliat rubb(n* trees, ('specially 
(^astilloa, thrive in the W'est Indies. The Castilloa tree has 
also been proved to be w'ell adapted to sluuliug cacao. It would 
appear that rubber planting, whether separately or as an 
adjunct to cacao culti\’'ati()n, offers Fair ho]>o of success. 

It is advisable that planteis should he sujiplied wdtJi 
reliable information as to tlu exlraetioii and preparation of 
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rubber, aud with that object tlio following article, dealing with 
the tapping of the trcoh and the preparation of the product for 
the market, has been prepared. 

AGE FOR TAPPING RUHIJER TREES. 

The ])resont knowledge of the oai*liest ago at which 
Oastilloa trees may be tapped with safety is far from satis¬ 
factory, and opinions on this point dilTcr considerably. As 
Cook* Rays, ‘ careful exporinients may bo necessary to determine 
whether, e.g., tlu* taking of J lb. of rubber fi*om each tree in the 
sixth year will retard growth so as to diminish the yield of 
succeeding years.’ It would ap])oar that, so far, the only 
consideration in determining tliis has been the quality of the 
rubber, since the lubber obtained from young trees is of 
inferior quality, containing a larger per cent, of re&inous 
matter. 

Dr. 0. O. Weber, in his ‘ Journey to a Rubber Plantation on 
the Isthmus of Columbia,’I points out that there is a decrea'^o 
in the amount of resin as the trees got older, as is shown by the 
following figures;— 

Resina in Rubber from Trees, 


2 

years 

old 

42-83 

per 

cent. 

3 

n 


35-02 


n 

4 


„ 

20-47 


9» 

5 



18-18 

>» 

99 

p* 

»» 


11-59 


99 

8 

9> 


7-21 

M 

9) 


‘ It will therefore be soon that my advice not to tap the 
trees until they arc at least eight years old is not only justified 
in the interest of the life of the trees, but also in the amount 
of resin which may safely be admitted in rubber of high 
quality. 

‘ The rubber from the six-year-old tree was very 
resinous, but otherwise fairly good. The rubber from the 
soven- 5 "car-old tree was of very fair quality indeed, and that of 
the eight and oloven-year-old trees excellent in every respect. 
It would, therefore, appear inadvisable to tap the trees before 
tliey are eight years of age.’ 

It will be seen that similar conclusions have been reached 
in Trinidad (i). 221). 

With regard to tlio ago at which Para rubber trees should 
bo tapped, we cannot do bettor than to quote the following 
paragraph from CircuUtr No, 4 (p. 20) of the Royal Botanic 
Gardens, Ceylon;— 

* The yield of rubber from very young or slender trees is 
too small to make their tapping worth while, and it is best for 
many reasons to abstain from tapping a tree until it has 
reached a girth of 2 feet. In a large plantation the girth of 
the trees always varies between wide limits. A few trees may 
be fit to tap after the sixth year, and in every subsequent year 

Culture of the (Antral Amerienn JRuhber Trm—Bulletin No. 40, 
Bureau of Plant Industry, TFkS. Deparfcnient of Agrionlturo. 

t India Ihibherand GUftta Pereha Trades Jouniab September 29, 1002. 
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more aucl more trees will reach the size necebsaiy. In favour¬ 
able localities the bulk of the trees should be in bearing before 
the end of the eleventh year. The results of the experiments 
hitherto made at Heneratgoda go to show that it is inadvisable, 
having regard to the future, to tap trees of less than 2 feet in 
girth, but it is still an open question whether the miuimiun 
size of the tree for tapping should not be fixed even higher. 
This, however, would, of course necessitate longer waiting for 
the return, as the mean rate of increase of girth in trees of this 
size is only about 8 inches per annum.’ 

TAPPING. 

It has for some time been recognized that the crude 
methods employed by the natives in different countries in 
which rubber trees are found are not calculated to preserve 
the life of the trees and consequently need much improvement. 
The tool usually employed is the ‘ machette,’ and the gashes 
made with this tool not only seriously affect the life of the 
tree, but also cause a deterioration in the quality of the 
product on account of the inevitable admixture of foreign 
matter. 

As Dr. Weber states, then, ‘ the first consideration is not 
only to conduct the tapping in such a way as to preserve 
the life of the tree, but even to prevent this operation from 
injuring its vigour and growth.’ In deciding upon the most 
satisfactory method of tapping the trees, the position, dis¬ 
tribution, and arrangement of the laticiferous vessels in the 
tree must first be taken into consideration. I)r. Weber’s 
observations on this point are of interest;— 

‘ A microscopic examination of longitudinal sections of the 
bast layer of Oastilloa at once revealed the fact that, while 
this layer contains an enormous number of milk-ducts running 
longitudinally through the tissue, there is surprisingly little 
evidence of lateral iutercommunicatiou {anastomose) between 
them. Inexact agreement with this observation is the fact 
that longitudinal incisions i)roduced an absurdly sm«ll flow of 
latex, indeed, in many cases none at all; this for the simple 
reason that tho number of milk-ducts opened by a vertical 
incision is, in the absence of horizontal branchings, simply the 
number of milk-ducts occupying the width of the cut in the 
horizontal direction. Compared with the total number of 
milk-ducts in the layer of bast suwounding the cambium, the 
former number is, of course, insignificantly small. Moreover, 
we must bear in mind that the latex is held in the milk-ducts 
by capillary force, and in order to obtain a flow of it from any 
incision, we largely depend upon the pressure exerted upon 
these milk-ducts by the turgescence of the cellulose tissues of 
the tree. It will readily be seen that a vortical incision 
largely relieves this pressure, and consequently the flow of 
latex obtainable by such an incision will not even bo propor¬ 
tional to the number of milk-ducts, however small, which have 
been cut into. 

‘ Homzonial Cwta.—On the other hand, very little reflection 
will show that, in applying a horissontal incision, not only do we 



218 


open all the milk-duets ninniiig through the area defined by 
that incision, but, moreover, the pimsure du<^ to the above- 
mentioned turgesconee is not in tlie least iiitorfored with and 
assists materially in producing a most copious flow of latex. Ft 
would, therefore, apj)ear to follow that, while vortical cuts are 
entirely usolofes, at any rate as far as CantiUoa clastica is 
concerned, horizontal cuts produce the maxiinum flow of latex, 
and a system of horizontal cuts tlieroforo ofi'ors the best 
prospects for an effectual tapping of the trees. This no doubt 
is so, but tlio circumstance must not be overlooked, that 
a horizontal cut is not very satisfactory for the gathering up of 
the exuding latex, this particularly in conjunction with the 
fact that a Castilloa tree cannot bo drained by a small horizon¬ 
tal cut, as is, for instance, the case with Hevea, but requires 
a whole series of cuts. Tins renders it desirable that, instead of 
tapping Castilloa with a number of small cuts, a continuous cut 
should be adopted, and one which drains practically the whole 
area of the trunk. There is only one cut of this description, 
and this is the one known as the spiral cut, which indeed has 
always been largely employed by the native collectors exploit¬ 
ing Castilloa ti oos. J have, indeed, satisfied myself that the flow 
of latex obtainable from a spiral cut apj)liod at an angle of not 
more than 13’ produces excellent results as far as the flow of 
latex is concerned. 

‘There is also the repeatedly advocated system of an ascend¬ 
ing series of V-shapod cuts, the apices of which are connected 
by a vertical cut, which serves as a channel down which the 
milk is enabled to Mow. In the first instance, I consider this 
vertical cut objectionable, as while it defaces the tree, it does 
not contribute to the yield of latex obtained. Moreover, in the 
case of Castilloa trees at Las Cascadas this vertical cut would 
be quite useless, as the latex yielded by the trees issues from 
the cuts as a thick cream which does not flow, so that in this 
case the V-shaped cuts would only have about the effect of 
a double system of crossing spiral cuts.’ 

This matte)* is dealt with very clearly in the Circulars of 
the Royal Botanic Cardens, Ceylon (Series 1, Nos. 12, 18, 14, 
])p. 119-21), as follows: — 

‘Ill order to obtain the latex from the trunk of a rubber 
tree the laticiforous duet.s liavo to bo cut in some way or otlier. 
The (luestion naturally arises as to what is the best kind of 
wound to make in order to extract the maximum amount of 
latex with the mininuun of injury to the tree. Since the milk 
tubes situated in tlio inner bark (bast) run for the most part 
longitudinally, it sttmds to I'cason tliat an incision made hori¬ 
zontally will yield more latex than a similar one made vertically, 
because a greater number of tubes will be severed in the tirst 
case than in the second. An obU<iue incision is, however, on the 
whole, preferable to a truly horizontal one, for the milk stream 
is directed to one point—the lower end of the incision—-whereas 
in the transverse cut the milk is apt to trickle from more 
than one point, usually from the two ends. Whether the latex 
be collected fi'om each incision separately - the best plan if it 
Mows at all freely —or whether it be collected at the base of 
the tree from the streams coming from a number of vertical 
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vowb of iucislons, the iuelined incifaioiis leave lesb latex to dry 
on the tree than the horizontal ones, for, as a rule, in the one 
case the latex oozes out in a ainpjlo stroam, whcM*eas in tlio 
second case it makes two htreauib that is on tlie assumption 
that the amount of latex Oowiiig out of each kind of incision 
is the same. 

‘The two following experiments on Ihvon hrasiliaisis illus¬ 
trate the dilTereuces between the amount of hdex collected 
from veitical, lioiizontal, and oblique incisions ; — 

(1) 21 vertical ineibionb gave iS*5 c.c. latex. 

21 oblique „ „ 10*o „ „ 

(2) 14 horizontal „ „ O'O „ „ 

11 oblique „ „ 12*0 „ „ 

‘In both c\bOs the oblique incision yields about double tliat 
of the other. There seems little difference between the amount 
collectable from a vortical and a hoiizoutal incision. Although 
there is a greater output of latex from the horizontal cut, yet 
much 3uoi*o diies on the wound than in the ease of the veitical, 
consequently the amount which drops into the receiver comes 
to about the same in the two eases.’ 

The writer of this article goes on to say that, having 
assumed that the oblique incision is the best, the next point 
to consider was whether it should be double oi single. A double 
incision made in the form of an upright V has been largely 
employed. ‘Experiments on the relative quantity of latex 
collectable from single oblique incisions and from double ones, 
in the form of a V, have shown that for Iloveas growing at 
Peradeniya and Honeratgoda, the latter yield usually about 
double the amount that the former do, but not always.’ The 
experiments pointed to the conclusion that ‘if the trees run 
well, very little more Litox is obtained by doubling the incision 
iu the form of a V; Avhereas if the flow is poor, then a gives 
about double that of a single oblique cut. . . . The above 
remarks refer only to llevoa. . . Castiiloa, on the oilier hand, 
Hows as n rule so much more freely from an incision than 
Hcvea, that a. V cut is wholly unnecessary.’ 

TAIUHNU mSTRUMMNTS. 

As has been stated, the tool used by the natives is th(‘ 
common ‘macliette’; frequently these have the point tui'iied up. 
The objections to this are that, even in the hands of a most 
cloxtorouH workman, the wound is ragged and a largo amount 
of woody debris is produced. This is one of the principal 
causes of inferiority in Central American rubber. As a blunt 
instrument bruises the wood and milk tubes, a keen edge is 
most essential. 

The tool depicted and described on p. 216 appears to have 
given complete satisfaction in Ceylon. It has also been proved 
at the Botanic Station at Dominica to be a satisfactory 
implement for tapping Castiiloa trees. 

It is frequently advised that a tool for making incisions in 
rubber trees should possess some arrangement for regulating the 
depth of the cut in order to prevent the wood from being 
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in,jui*ef1. Dr. Weber maintains that, praiseworthy as this 
notion may be, it is novortholeas impraetieablo on account of 
the groat variation in the thickness of the layer to bo cut. 
Fiirtlier, ho came to the concliihion tliat cutting the wood of 
Cahtilloa trees, although perhaps retarding tlie healing up of tlu^ 
wounds, did not neoessarily injure the trees to any serious 
extent. Any ill elTt'cts were ])robal)ly duo to the fact that such 
wounds would olTer a chance to insects to lay their eggs in the 
wood : tliis danger eau he efliectually guarded against by 
treating the wounds with some antibejitic paint. 

With regard to the instruments for tapping Hovoa trees, 
it is stated in the Ceylon Ciroalar already quoted that for 
most of the experiments an ordinary carpenter’s chisel and 
a mallet were used. The following quotation on this subject 
is of interest:— 

‘We should be inclined, on the w^holo, to recommend an 
ordinary carpenter’s chisel (or j)erhaps bettoi*, a wedge-shaped 
chisel) with a thickness of to j inch (5 to 0 mm ) at a distance 
of A inch (13 nun.) from the cutting edge. Tiie breadth of the 
chisel may vary from 1 to IJ inch (25 to 37 mm.). It seems 
hardly necos.sary to have a chisel with a guard, for the bark 
varies somewhat in thickness, both with respect to the ago of 
the tree and to the height of the trunk. Unless the guard 
were movable, the chisel, being naturally always driven in up to 
the stopping ])lace, would sometimes penetrate the wood, if the 
bark haiipened to be thinner than iisual, and if thicker might 
not roach the innermost milk-ducts —the ones vvhieli flow the 
freest. With care and a little practice, the chisel and mallet 
can be used so as just to reach the cambium and no further. 
The blows should be lightly dealt, and stopped as soon as any 
increase of resistance is felt. 

* The above remarks refer chiefly to Hevon hrasiUemis but 
apply equally well toManihot W/asmruaiidto Cahtilloa elasHca. 
The last mentioned has a much thicker bark, measiiring inch, 
whereas the bark of corresponding Ileveas moasui*os jj inch, 
just half that of Castilloa.’ 

The SfraitH Tinier of April 10, 1903, gives an iiitcu'esting 
account of experiments, lasting many months, which had been 
carried out at the Economical Gardens in regard to the best 
method of tapping Para rubber trees. It is stated that 
Mv. A. 1). Machado, who had conducted the experiments, liad 
found it possible to tap trees every second day for six months 
in each year without in the least hurting the tree, or impairing 
its gi’owth. Mr. Machado’s method has been proved to give 
bettor results than either the metliod of making gashes in the 
bark of the tree, or the method known as the ‘herring-bone’ 
system, in vogue on some of the more advanced plantations. 
This ‘herring-bone* system consisted in making a spine or main 
gash, measuring 8 to 15 inches in length and with a width of 
l-l inch, into which a largo number of contributing minor 
gaslies led. Mr. Machado has demonstrated that the best 
results are obtained from a series of little incisions measuring 
2 inches in length and ^ inch in width. Such small wounds 
are found to be utterly harmless, Bach incision is provided 
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with a little soldered tin cnp, which is thrust into the bark 
of the tree inamodiatoly under the incision, so that the latex 
runs into it. This method of eollec*ting into a separate vessel 
the latex exuding from each incision is also recommended by 
the writer of the Ceylon Circular already (luoted 

‘We have dovised a small tin ves-sol, w^bich seems to ansAver 
very well, and it can bo made at a chea}) rate and is light in 
weight. It is half cylindrical in shape, 2 inches long by about 
1 inch broad. Near the top of the flat side a small spike is 
soldered in, which projects about inch outwards. The tin 
holds about 30 e.c.; as far as our experience goes of yield of 
Hevea trees in Ceylon, the tin might easily bo made a third less 
in size. The tin is fixed on the bark by pressing in the spike 
with the thumb. To prevent the latex from trickling down 
between the bark and tlie tin, some plastic material is needed 
to lute the upper edge of the tin to the bark. 

‘For Castilloa a tin of the same pattern has been used, but 
about three times the size (100 c.c. capacity) and with a stouter 
and longer (j-iueh) spike, necessary for pressing into the harder 
outer bark and for supporting a greater weight. The tins can 
be fixed some time beforehand. Since tapping is best 
performed in the early morning, the tins can be luted on the 
previous evening. For this reason it is perhaps best to have 
each tin provided with a lid, so as to keep out dirt or rain. 
The lid should have no downward projection on the straight 
side, so that it can easily be flipped on or off.' 

It is found necessary, in the case of Para rubber trees, to 
place a little water into each tin, as the latex is liable to dry 
np. Further, it is necessary that the contents of the tin should 
be stirred on account of the tendency of the latex to rise to 
the surface in clots : this is not necessary in tapping Castilloa 
trees, the latex having no tendency to clot. 

It may be of interest to reproduce here an account of 
methods successfully adopted on a Para nibber estate in Ceylon. 
This information was contributed to the India Rubber World 
(March 11, 1903) by Mr. Francis J. Holloway and appeared in 
the Agricultural News (Vol. II, p. 265); - 

The tool employed for tapping rubber trees on this estate is 
not equalled by any other in use, for its clean cut and 
absolutely safe incision, the tree not being damaged in the 
least. The shape is indicated by the accompanying cut. (Fig. 1.) 


Fio. 1. Tool for incising Rubber Tree. &. 

In practice both hands are used to hold the wooden 
handle. Placing the corner of the angle b at the start of the 
cut, the tool is pulled downward two or three times in the 
same incision, care being taken not to cut into the wood. 
Though this may seem difficult at the beginning, a little 
practice will soon make the w ork easy. After two cuts have 
been made, converging in the shape of the letter V, another 
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labourer places a small tin cup at tho lower point of the V 
(fig. 2). Caie should bo taken that at this point the two 
cuts do not nui together, but that a small space leit 
between tlioiii. The incisions should be about 1 inches long, 
with a space oi at least 3 inches between thorn at tho top. The 
same space (3 inches) should bo left beloio beginning the nc\t 
pair of incisions in going around tho tice. Tins is absoluteh 
necessary, for if the cuts join the flow’’ of 
sap to the tieo will ceaso, and the tieo will 
die. The lir-»t series of incisions should be ^ 1 

made as fai up tho tiee as a person standing sj 

on the giound can roach. Every second day N u 

a new band of incisions may be made lower VI 

down, as indicated in the diawing (fig, 3). i{kam|| '(( iV 
About twenty lings or bands of incisions 
can be made around a tree within a distince 
of 0 feet from the ground. About live jon 2. Incisions >Mth 
V-shaped incisions may be made aioiiud tin.iiudicd 
a tree -10 inches in ciiciimference 

The tin cups used are about 2 inches in diameter and 2 in 
depth. As the latex flows immediately after the cuts aie 
made, the tapper’s assistant at once presses the edge of a tin 
Clip into tho bark, no nails or putty oi wax being recpiired to 

hold it in place, A third labourei fol¬ 
lows with a i)ail of watoi, putting 
a small (luantity into each tin to 
prevent tho latex from eoagulabliig 
a very necessai*y piocantiou especially 
on a hot day. The tapping as above 
described is done early in the moniiiig, 
and in this way three men can place 
400 cups in a half-day, and attend to 
tho rubber obtained, 

Tho contents of all tho tins aie 
stiired once, or of tenor; besides which 
the labourers must see to it that none 
Fi(. 1 . lli‘lativo Position of of them oveiflow, Woik is started 

Seiics of Incisions, about 6 a,in., and by 11 a.m. all tho 
tins liave been taken off and emptied into a pail. While 
one coolie carries the pail of latc^x to the factory, the others 
wash out the tins ancl at once replace them under the same 
cuts. The tins are again emptied, in tho same manner, at 
8 p.in„ which completes the yield of latex from a given set 
of incisions. Iir the meantime, after the tins are washed, 
the coolies pick off* any rubber that may have diied in the 
wounds made on the last round, which is called ‘scrap.* 

As the latex is brought to the factory in a liquid state 
(mixed with water, which is necessary to enable the latex to 
go through the process by which tlie rubber is preserved), it 
is strained through a very fine wire mesh—a milk strainer 
for example—into shallow tin i^ans, 7 inches square by 2 inches 
in depth, in which it is left to stand overnight. By morning 
the rubber will have coagulated naturally, without the use of 
any chemicals, and most of the water will have become 
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separated from the pure rubber. The lump of rubber is then 
taken out and placed on a table and gently pressed with the 
hand to exclude the water, after which a wooden roller worked 
by hand is passed over it, back and fortli, until more of the 
water has been expressed, leaving a flat sheet of rubber about 
8 inches square and j; inch thick, Tlu^ lumps of rubber thus 
made are placed on caned trays or frames about (> x 3 feet, caned 
like the bottom of a chair, though not so closely woven. After 
the rubber sheets have remained on the trays for four or flvo 
days, they are hung to dry on wires stretched across the room, 
after which they will require frequent attention to prevent 
mildew, a man being detailed to rub oft all mildew sx^ots with 
a rag. About two months are required for the rubber to 
become tlioroughly dry and free from white patches. So long 
as these patches appear, it is an indication of dampness and 
further drying will be required. 

When thoroughly dry, the sheets of rubber are ready for 
shipment, and are x)acked in boxes about 18 inches square 
and 8 inches deep—usually about 50 tt). to a box. The 
secret of the high pi*iees obtained for rubber from Ceylon lies 
(1) in the straining of the latex by which every particle of 
dirt is kept out, and (2) in the thinness of the sheets of 
rubber, which permits any one to see that they are free from 
dirt, sand, etc. No chemicals are used, and no heating is 
required. On the whole, this is the simplest method, when 
one knows how, that could possibly be adopted. The rubber 
from most countries now comes to market in large pieces, and 
can conceal an 3 ’- amount of impurity, while in other cases 
the latex is allowed to dry on the stem of the tree and when 
pulled off contains a large percentage of bark and dirt 
which means loss to the buyer and extra work in the factory. 

The last sales of rubber from this estate have brought 
probably the highest average x)rice of any rubber sold in the 
world during the same period, and this is saying a good deal, 
namely, an average of 8s. lid. per The total output for 
Ceylon for 1003 will bo about 10 tons, of which this estate 
will send 2 tons. 

PUBPAKATIOX OP COMMEUCIAIj RUBBJKR PROM TIIR EXTRAOTBI) 

LATEX. 

If Para latex be merely allowed to dry after extraction it 
is found to undergo putrefaction, and the solid rubber becomes 
mouldy and of a dark colour. This is due to the presence of 
a considerable quantity of albuminous matter in solution. In 
order, therefore, to free the rubber from moisture without 
putrefaction setting in, it is necessary either to remove the 
albuminous matter or to add some antiseptic substance that 
prevents the growth of moulds and bacteria. Mr. R. H. Biffeu, 
who has made a study of this subject, has demonstrated that 
chemical processes are unnecessary, since the preparation can 
be effected by a physical process, viz., the iise of a modified 
form of centrifugal milk-teater. By this means a pure rubber 
can be obtained free from admixture of any proteid matters. 

It would appear that the fact that the caoutchouc globules 
of Castilloa are comparatively largo enables the rubber to be 
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separated nDuch more readily, since if the latex is diluted the 
globules float on the top to form a kind of cream. 

In the ease of Cahtilloa rubber, the noKt process in tlie 
X)roduoti()u is that known as ‘coagulation.’ This coagulation is 
brought about by tho addition of acids or alkalis. Sometimes 
alum is used, but iiiHiitish llonduias a doco(‘tion of the plant 
known as* nioou-plant ’ is more often employed. Dr. (now Sir 
Daniel) Moi ris"^ deset ibes this method as follows : ‘ At the close 

of the day the rubber gatherer eolleets all tho milk, washes it by 
means of water, aiul leaves it standing till the next morning, 
lie now procures a (piantity of the stem of the moon-plant, 
Ipomoca Bona-Nox (Calonyction spociosum), pounds it into 
a mass, and throws it into a bucket of water. After this decoction 
lias been strained, it is added to tho rubber milk, in the propor¬ 
tion of 1 pint to a gallon, or until, after brisk stirring, the whole 
of the milk is coagulated. The masses of rubber Hoatiug on the 
surface are now gathered from the liquid, kneaded into eakos, 
and phieed under heavy weights to get rid of all water 
parlieles. When perfectly drained and dry the rubber cakes 
arc fit Cor the market and are exjiorted generally in casks.’ 

Tlio trouble ex])erioncod in preparing Castilloa rubber 
for the market lies in freeing tho rubber from albuminous 
inattci H 

After a discu^siou of the methods in vogue for preparing 
rubber, in which llie objections and drawba<‘ks aro clearly sot 
fc^rth, Di*. Weber sums up tho matter and gives the following 
description of a process satisfactorily adopted at the La^s 
Oascadas estate: — 

* It is now very easy to see that the chief point in attempting 
to prepare a pure x'ubber from the latex of CuHlilloa elasiicat 
and as a matter of fact, from the latex of any other 
rubber tree, must eonsist in tho elimination from the nilbber, 
prior to its “agglutination,” of all albuminous matter. The 
first step in this direetlon is tlxo dilufciug of the crude latex 
with water, of which at least five times the volume of the 
latex treated should be used. In tho case of tho thick, curdy 
latex yielded by the ti’eos at Las Oascadas, it is preEcnuble to 
use actually boiling water ; but in how far this applies to tho 
latex obtained in other districts or from different trees is 
a matter for experiment. Iloiliug water at once convorts this 
latex into a thin, very fluid milk, which is strained through 
a common cotton gauze in order to remove from it any insoluble 
impurities, such as earth, wood, bark, and tho like. This 
milk is best strained into thoroughly well-wabhod petroleum 
barrels. As soon as tho barrel is completely filled, about 8 oz. 
of formaldehyde aro added, tho whole well stirred, and allowed 
to stand for twonty-four hours. The action of the formaldehyde 
appears to be two-fold. In the first instance, it effectually 
prevents any tendency of tho albuminoids to coagulate in the 
hot solution and therefore to cause mischief. But, as compara- 


^Tiie Colmy of British Honduras, By D. Morris. Londerth: Bdward 
Stanford, IW, 
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tive experiments showed beyond any doubt, it also has 
a distinct effect upon the India-rubber, which collects on the 
top of the washwater in the form of a snow-white cake of 
rubber of such strength and toughness that it can be lifted out 
of the barrel in one mass. On cutting this cake open, it will 
be found that it is rather spongy, being full of little holes 
which are still filled with some of the albuiniuous, though 
very dilute, mother liquor. If, therefore, the rubber were dried 
in this state, it is obvious that it would still contain a small 
quantity of the objectionable albuminous matter. For this 
reason, the rubber contained should at once be taken, cut into 
strips, and subjected to a thorough washing upon an ordinary 
rubber-washing machine. As all albuminous matter present is 
still in a state of perfect solubility, there is no difficulty what¬ 
ever in completely removing every trace of it by carrying out 
the washing with a plentiful supply of water on the washing 
rollers. 

‘The rubber thus obtained is a product of a degree of 
purity in which no rubber, not even the finest brands of Para, 
has ever been offered to the manufacturer. It is absolutely 
free from solid impurities of any description, it contains no 
trace of either soluble or insoluble organic or inorganic 
impurities. Of course it contains a small amount of resinous 
matter combined with only a trace of the constituents known 
as “ ash.” ’ 

Rubber was successfully prepared last year at the Botanic 
Station at Dominica by the following method, which is 
a modification of that recommended by Dr. Weber 

After tapping the trees the latex was caught at once and 
added to water, to prevent it from coagulating and so becoming 
common scrap rubber. When all the latex was collected, the 
whole was passed through cotton gauze to remove all pieces of 
wood and bark. A small quantity of formalin was then added 
as a preservative, the milk well stirred and then poured into 
a wooden vessel and allowed to stand. The rubber, white in 
colour, slowly rose to the top, and the water, then a black¬ 
looking liquid, was run off gradually below. As soon as this 
black liquid had all drained away, the cake of rubber hardened 
and rapidly darkened in colour. It could then be handled and 
thoroughly washed and dried. The whole process occupied 
from two to three weeks. 

The sample of rubber thus prepared was pronounced by 
Dr. Weber, to whom it was submitted for a report on its com¬ 
mercial value, to be worth from 2s. lOd. to 2s. lid. per fi). 
A higher price would have been obtainable had the sample been 
freer from resins and of a better colour. 

A sample of rubber, prepared according to Dr. Weber’s 
method by Mr. J. H. Hart, Superintendent of the Botanical 
Department, Trinidad, was forwarded to the Imperial Institute 
for a report as to its quality and value (see p. 222). The 
sample was of a light-brown colour externally, quite wliite 
within, and perfectly dry and free from foreign matter. The 
rubber was not sticky and was very elastic and tenacious. The 
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brokers to whom the saniplo was subniittocl c|iioted a price of 
28, M, per B). 

Tlio ordinary method adopted for preparing Para lubber 
is by nieauws of a smoko fire. This method is summarized by 
Sir J). Morris as follows :— 

‘ A largo clay stove is used for curing the rubber. A tire 
is lighted underneath made of the nuts of the Urucuri j>ahn 
(Aifalea exceUa), The smoke escapes through an apperture at 
the top. A heavy paddle is now dipped into a large bowl 
containing the day’s gathering of milk and immediately placed 
in the smoko. The effect of tlio heat aiid smoke is to coagulate 
the milk and give it a dark colour. The process is repeated 
until a largo cake is formed. The paddle is tlion released 
by making a slit on one side. 

‘According to Mr. Biffou, in the paper already cited, the 
latex of ITevea Immliensis is alkaline, and the addition of 
a solution of aninionia preserves it indefinitely from sponta¬ 
neous coagulation. The coagulation of the latex by exposing 
it to the smoke of the Urueuri nuts is doubtless broxight about 
partly by lieat and partly by the action of the acetic acid 
eouta ined in it. Tlie hitter a nd the creosote, also present, further 
tend to preserve the rubber. The smoking process would 
appear to be applicable only in the case of latex x)Obsessing 
alkaline in'opertios. It is unsuitable in tlio ease of the latex of 
CaHtilloa cZaaffca, as this has an acid reaction towards litmus 
X)ax)er, hence alkalis are used.’ 

EXPERIMENTS WITH RUBBER IN TRINIDAD. 

For some time Mr. J, II. Hart, F.L.S., Suiierintendent of 
the Botanical Department in Trinidad, has cariiecl on a series of 
oxpeiiments with different kinds of rubber-yielding trees in 
that island. The following extracts arc taken from Mr. Hart’s 
annual report for 1902-8 

‘ A trial was made in February of latex from Castilloa and 
Fiintimiia. It was found that at four and a half years from 
planting, Fnntmnia gave good rubber, wliilo that produced by 
trees of Oastilloa of the same ago was evidently immature and 
of less value. Fuutumia latex is more easily coagulated than 
that of Oa&tilloa, as it can b(' prepared by heating in vessels 
over a fire and besides gives a larger percentage of rubber 
from equal measuros of latex. In Oastilloa it has been found 
essential to wasli away the albuminoids by creaming^ before 
coagulating the rubber, as the presence of the latter tends to 
spoil the quality of the produce. This fact was pointed out 
in an article in the Department Bulletin in January 1901, in 
discussing papers on the same subject by Messrs. Biffen and 
Parkin. The point has recently been confirmed by Dr. Weber’s 
experiments on the Isthmus of Panama. The use of commer¬ 
cial formalin for the purpose of agglutination, or collecting 
together the rubber globules, as described by Dr. Weber, is 
instructive, and promises to prove an excellent means of 
preparing rubber of the best quality from the rubber fluids, 
or latex, of Oastilloa. It has been seen in our experiments, 
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howovor, that the actual agglutination oE the rubber 
globules will take i)lac*o, anti the nibl)or can be removed in 
whole pioees, without the aid of fonnulin, if suHicloiit time is 
allo\vt*(l for the eoaloseenco to take place. When formnliu is 
added, howt'vtM*, it acts as a preservative, prevents d(‘c*om- 
position, and materially improves the quality of the rubber. 

‘The (luoHtionas to the proper season for bleeding Oastilloa 
is one wluch must bo decided generally by the cultivator, but 
our experience goes to show that it should not bo done in the 
<lry se'iHOii, as the flow of rubber fluids is then sluggish and 
uncertain, albhough the latex at such times contains a larger 
proportion of ntbber. It is doubtful, moreover, if it can bo 
manipulated with the same economy as during moist weather, 
when ])laut fluids circulate more freely. According to our 
results, the flow of latex is materially affected by the rainfall. 
This has been proved by flooding tho roots of trees witli water, 
which nuivorsally results in a rapid flow of rubber fluids if trees 
are lapped one or two days after ap])lioalion. If one side of 
the tree only is flood<‘d, only one side is alfocted; that is, 
one portion only of the roots takes up water, which is not 
ecpially distiibiitod through tho tissues, but to one side of tho 
tree only.’ 

Tho Bulletin of the Lnperial Institute (1903, No. 1) contains 
a detailed report by Professor Wyndham Dunstan, F.R.S., on 
samples of Castilloa and Fuutnniia rubbers prepared iu con¬ 
nexion with the experimental cultivation of various rubber- 
yielding trees in Trinidad. These sample's wc'ro forwarded to 
the Imperial Institute with the object of ascertaining by chemical 
investigation, supplemented by commercial valuation, the 
influence of tlio ago of the tree on the (piality of the rubber it 
furnishes, and also by the same means to determine the effect 
of tho method of coagulation (im]>Ioyed on tho quality of tho 
rubber furnished by tho latex. The following is a brief 
summary of this report: — 

Two small samples of rubber, prepared respectively from 
young trees (four years of ago) aiul old trees, were analysed. 
Tho analyses conftrmed the opinion, based upon tho appoiiranco 
of tlio sami)les, that rubber prepared from young trees of 
Castilloa elantica is a very inferior protluct, consisting largely 
of I'oain, and show clearly tliat Castilloa trees four and a half 
years old will not yield a marketable rubber. 

An examination of two small samples of rubber, derived 
respectively £vom Funiuniia africa}i(i and F'untuinia clastica, 
showed that there is a great difference in tho quality of tho 
rubber yielded by the two species. The former was found to be 
much inferior, containing nearly four times as much resin and 
only half as much caoutchouc as the latter. Tho samples were 
obtained from seedlings of the two species of the same ago, viz, 
three years, and with stems about 8 inches in diameter. 

The two samples of Castilloa rubber from trees twelve years 
old and upwards were of much better quality than those from 
younger trees, though the amount of resin present, 13*8 and 8*3 
per cent., respectively, is still higher than is usually found in 
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the best qualities of this variety of rubber. These two samples 
were valued at from id, to 2«. per lb. 

Two samples of vubbor from FuniamUt claaiica wore also 
forwarded. They wore derived from trees of the ^amo aj3:e, 
viz., four and a half yeais old, tlie only (li(Teronc*e being in 
the method of coagulation employed. Sample A had been 
coagulated with alcohol; sample U by heat over a lamp. The 
rubber was rather soft, but was of fair quality, tlie amount of 
resin present in the dry material being 11‘2 and 10-0 per cent., 
respectively. Both samples wore very wot when received, and 
sample B, which had been prepared by heating, contained 
a considerable quantity of uneoagulated latex. This defect 
could, however, bo easily remedied, in which case the market 
value of the rubber "would probably be increased. The 
samples were valued by brokers at 2s, Qd. and 2a. 2d. i)er lb., 
respectively. 

It appears from these experiments that the trees of Fun- 
tumia clasiica, under cultivation in Trinidad, will yield 
a marketable rubber at tlio ago of four and a half years, whereas 
the product obtained from Casiiiloa elastica trees of the same 
age would possess little commercial value. 

A sample prepared according to Dr. Weber’s method, 
which was forwaulcd to the Imperial Institute at the same 
time, has already been referred to (i). 220). 


FERTILIZING AND FEEDING VALUE OF SEA 
ISLAND COTTON SEED. 

In an article on the ‘Agricultural Chemistry of Cotton’ 
m the West Indian Bididiu, Vol. IV, pp. 211-51, information 
was given with regard to the composition of cotton seed and 
its products. Tluj information there given, which was 
abstracted from The Coiton Plant,* related to ordinaiy or 
Upland cotton. As most of the cotton being grown in the 
West Indies is Hca Island cotton, it is proposed in the 
following pages to give a short summary of information 
relating to the chemical composition of Sea Island cotton seed 
as compared with ordinary cotton seed. 

The information, it shoiild bo stated, is abstracted, with 
certain modifications as to arrangement of tables and other 
minor details, from a bullotint entitled ‘A Chemical Study of 
Sea Island Cotton Seed *, by F. 8. Shiver. This bulletin forms 
a record of a largo number of analyses of Sea Island cotton 
seed and its products (kernels, hulls, seed, linters, oil, and 


^Bulletin No. 33, Oflicc of Exporimoni Stations, U. S. Department 
of Agriculture. 

fBuUetiu No. CH, South Carolina Agricultural Exporimoni Station, 1902. 
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meal). It is wot proposed boro to enter into the subject of the 
composition of the parts of tho seed, nor of other products 
than tho cotton seed luoal. 

]5oth tho seed (whole and crushed) and the meal are used 
as fertilizers and for feeding purposes. It might be mentioned 
hero that the term ‘ cotton seed meal ’ is generally takeix to 
signify tho residual product after tho expression of tho oil 
from the seed. The use of tl^is term for crushed cotton seed is 
therefore entirely contrary to the ordinary custom. 

It has been suggested that the presence of the oil in cotton 
seed (whole or crushed) not only causes the seed to be inferior 
to cotton seed meal (i.e., the residue after tho extraction of the 
oil), but also actually acts deleteriously towards plant growth. 

In regard to the first point, experiments appear to have 
proved conclusively that both cotton seed (whole or crushed) 
and cotton seed Tneal arc satisfactory manures for supplying 
nitrogen to cotton; that as between tho two there is a slifjJU 
difference in favour of the latter; and that whole cotton seed 
is as efficacious as ground cotton seed. Any slight superiority 
possessed by the meal is probably due to its containing plant 
food in a rather more available form ; the elTect of this is not 
as a rule noticeable in the case of, say, cotton and corn, bat>is 
apparent when cotton seed is applied to a crop, like Irish 
potatos, that occupy the land for a shorter time. 

With regard to the deleterious action of cotton seed, or 
rather, of the oil contained in the seed, this is noticed only 
when large piles of seed are allowed to stand for some time 
on the ground; the si)ots covered in this way remain bare 
afterwards, as if they had boon poisoned. No such effects 
result from tlie ordinary use of tho seed in quantities of, say, 
12 to 20 bushels to tho acre. When whole cotton seed was used 
for manurial purposes in tho United States, it was found 
necessary to put tho se<Kls out in tho winter, olhorwiso they 
wore likely to sprout. For similar reasons, it will probably 
be found more expedient in tho West Indies to usecrushod seed. 

It will be seen that Sea Lslaiul sc^od is of consiclorably 
greater fertilizing value than Upland seed, since it contains 
a higher percentage of all the fertilizing coiivstituents, viz., 
nitrogen, phosphoric acid, and iK)tash. The total amount of 
fertilizing coiistituonts iu a ton of Sea Island cotton seed is 
158*3 lb., as against 125 lb. iu a ton of Upland seed. 

Sea Island cotton seed meal, on the other hand, is not as 
rich in fertilizing constituents as the meal made from Upland 
seed, hence it takes 1^ tons of tho former to sui)ply the same 
total amount of tliose constituents as is contained iu 1 ton of 
the latter. 

Turning now to the feeding value of Sea Island seed, the 
tables show very clearly its superiority in this respect to 
Upland seed. It is considerably richer in protein and nitrogen- 
free extract, and slightly richer in fat; it possesses the 
additional advantage of a lower fibre content. It is apparent, 
therefore, that Sea Island cotton s<»e(l is a rich and valuable 
food; it must, however, be clearly understood that its nutritive 
or albuminoid ratio is very narrow, and that it would not be 
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ecouoiuical, <m tbih account, to feed it alone to stock. The 
addition of some carbonaceous material is necessary; for this 
purpose molasse® might well be used. A note in the Agri¬ 
cultural NcwSjVo]. Ill, ]). 386, contains interesting information 
on the successful use of molasses and cotton seed meal for stock ; 
molasses might ecjually w(‘ll be used Avith crushed cotton seed. 
The most economical use of cotton se<‘d is undoubtedly to feed 
it to stock and a[)ply the resulting manure to the land. 

With regard to the value of Sea Island cotton seed meal as 
a feeding stuff, Mr. Shiver shows that it is inferior to tliat 
of ordinary Upland meal. Tt should be clearly understood, 
however, that this inferiority is due solely to differences 
in the method of maniifacture. As, however, no cotton seed oil 
mills have so far been established in the West Indies, planters 
will be more particulai'ly interested in the feeding and 
fertilizing value of the seed than of the meal. It is hoped 
that the information contained in this article will convince 
them that they have a local product of high feeding and 
fertilizing value, which should take the place to a considerable 
extent of the imported linseed and other meals. 

Fertiltzino Value op Ska Island Cotton Sbkd. 

The following table shows tlie average composition of Sea 
Island cotton seed and of the Ui)land seed:— 

TABIiB I. —AVKRAGB composition OP SKA ISLAND AND UPLAND 

CWTONSBBD. 


Constituents. 

Sea Island. 

Upland. 

Moisture .. . 

8-080 

7-04 

Crude ash . 

4-00() 

3-20 

Nitrogen. 

8-510 

3-07 

Phosphoric acid. 

1-089 

1-02 

Potash 

1-505 

1-17 

Lime . 

0-321 

0-19 

Magnesia. 

0-065 ■ 

0-50 

Insoluble"matter . 


0-02 


The above data show that the fertilizing value of the 
Sea Island seed is considerable, exceeding, as we shall see, that 
of the Upland seed. When we reflect that, on an average, 
12 03 per cent, of the weight of the Avhole Sea Island plant 
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oonsistH oF bood, and that, with an avofago production of 
200 11). of lint to tho aero, 448 D). of seed aro produced, 
wo Hlinll bo agrood that tho niainteimnce of the hoU fertility 
will dopond largely upon tho jiidieious disposition of this 
most valuable by-product. 

Wo observe some dilToroneos in tho composition of tho Sea 
Island and Upland seed. Wo find that tlio ash porcontages, as 
well as tho percentages of tho ash constituents thenisolvos, are 
lower in tho Upland soed than in tho Sea Island. Tho same 
remark holds good for tho nitrogen content also. Wo should 
naturally expect to lind these dilToroneos, since the lint which 
adherob to the Upland seed in cousidorablo (piantitios, even 
with the most ofticiont ginning, is particularly poor in nitrogen 
' and ash (‘onstituents. Wc see, therefore, from what has gone 
before, that the Sea Island seed possesses a considerably greater 
fertilr/iug value than tho Upland seed. According to the data 
jubt givoii, a ton (2,240 B)) of Sea Island seed and Upland wood 
would contain tho hdlowiug amounts of the essential fertllbAng 
eoubtituents- 


TABLK IL—FKHTILtZtNG (m^STITUBNTTfi OF ONE TON OP SEA 
ISLAND AND UPLAND SBKD. 


Constituents. 

Sea Island, 

Upland, 

Nitrogen .. . 

70*7 

69-0 

Phosphoric acid. 

37-8 

291 

Potash . 

85-8 

20 0 

Total . 

153-3 

125-0 


From those rc^sults, wo soo that tho foriilizing value of 
a ton of Upland seed aiuounbs to but 81 5 per cent, of that of 
a ton of Sea Island seed. Ju other words, 1,820 B>. of Sea Island 
seod is ecpial in fertilizing value to 1 ton of Upland seed. 
This shows very strikingly the superi(»r fertilizing value of the 
Sea Island seed as compared with tho Upland. 

Fertilizing Value of Sea Island Cotton Seed Meav 

The most valuable by-product obtained in tho manufacture 
of oil from tho cotton seed is the meal. This is especially true 
in the case of the Sea Island seod, whore the hulls obtained 
are practically a negligible quantity. We find from data 
obtained from various mills that in actual practice the amoii|nt 
of meal obtained from a ton of Sea Island seed vaiies from 
f l,fS90tt>. to '1,668 ov from 71 to 76'25 per cent. While much 
work has beejfi done on the Upland or ordinary cottonseed 
meal, comparatively little is known concerning the Sea Island 
meal and its compostion, A definite knowledge of the 
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oomposilion of lln^ Sea Island iiu^al is highly miporiaiil since, 
wlion ii is u^cd I'oi* tVrlili//mg ptirposes, hy its(‘If or foi 

(M)miK)iin(lia4 with other niat(n*ials, its contents in t‘ei tili//nit> 
couslitutMils should he a<M*urateIy know n In other words, it 
should bought and sold exclusively on t>uar.vntee, as is now 
done with the Upland or ordinary meal. IjoostMK^ss in re^>aid 
to tliis mattei has h'd some to speikof the Sea Island meal 
as *'adultinate<r eotlou siaal me<d. This (mii Ik‘. jnstilhal onl\ 
in thos(‘<• isv»s wInai* tht‘SiM Ishnnl pioduet is sold uinhu' thi‘ 
name of th(‘ Uplind or ordiniU.N <*ott()n siaal miMl, Th(‘ 
value of a pi oduet like Sea Ishiinl eottt)n seed meal dei)Ouds 
largely upon the mothoils used in manulaeturing the sain(‘. 

It must borne in mind tint tin' Soa Island s('ed is 
treated very <lillViontly from the ITpland seial in the pioca'ss 
of manufaetnrinj* oil and meal. In the (Mse of the IFpland 
seed, it is possible to sejiarat^a more or h'ss completely, the 
hulls from the kernels or -meats' by means of a system ol 
pt'rforated staaMuis With the I'pland seed, tin' lint-eovereil 
hulls fall toKetlna* and la'inain behind upon th(‘ sereens, the 
keriu'K oi ‘meats' being separalt'd by falling through the 
p('rfoiations of tin' s\nn'. As there is praetiea'lly no lint on tin' 
Sea Island s(‘od, it is not |)ossib!<', as a ruh', to tri'at them in 
the manner above described, and eonsi'ipiently the hulls and 
k<*i*nels or -iiu'uts’ are pressed togi'tln'i* as a gi'in'ral rule for 
till' oxtra(tion of the oil, and both ar(' there'fore found in the 
resulting meal. 

Krom those diHieulties, invohc'd in separating the ke'ruels 
or'mc'ats’ from the hulls in the ease of the Sea Island hoed, 
one would naturally expect to liinl the S(‘a Island meal of 
varying (composition. This w^e'lincl to b('the case in pra<*tiee. 

TABLK III.— A\ KUA(»K (COMPOSITION OK SKA ISIANI) AND CPLAND 


(COTTON hKKI) MIflALs. 

Conslitiuuits. S('a Island. 

Tpland. 

Moisture 

!)-21 

(PtSO 

Oriuh' ash 

5'11 

(>•85 

Nitrogen 

1-3.”) 

«-K7 

IMiosphoi ic aeid 

1 

i‘8i) 

‘2-7() 

1 Potash . 

1*08 

1*80 

I Lime . 

()%S3 

0'S2 

Magnesia .. 

0‘81 

MO 

Jnsoluble matter 

()•()« 

L 

^ 0-18 

1 
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From all of these analyses wo observe that the Sea Island 
cotton seed meal contains quite a considerable amount of the 
essential fertilizing eonstitiionts. When being used for general 
Pertiliziug purposes, it will be necessary, however, to su])pleiuent 
it with phosphatie and ])otassic fertilizers, such as acid pho'-- 
phate and kainit. For general f<n*tiliziug pui poses the Follow ing 
formula may be recoimneiided : 

Sea Island meal (b(5 per cent. N.) tS70 lb. 

Acid phosphate (15 „ av. \\ C) ) 800 „ 

Kainit (12*5 „ „ K, ()) .. m „ 

Total . 2,000 IJ). 

When we come now to compare the average composition of 
the Sea Island and Upland meals, w e observe at once that the 
former is considerably poorer in two of the essential fertili/iug 
constituents nitrogen and phosphoric aedd. As rogaids the 
potash, we notice that there is voiy little difference iu the 
amounts contained by the tw o kinds of meal under consideration. 
The percentages of lime and magnesia ai e quite uniform through¬ 
out, with a tendency, lio^vever, to higher results in the Upland 
meal. The amount of insoluble matter is liiglier in the Upland 
meal but still considerably lower in eveiy ease than the 
maximum allowed by Schulze foi tlie sand content, namely, 
0*5 per cent, (Landr, Versiichs StaihncUf 1895). Calculat¬ 
ing out, we find that a ton of Upland meal, based on the 
average results given above, contains 260‘7 Ib. of the essential 
fertilizing constituents, while a ton of Sea Island meal contains 
181*9 tt). However, for general fertilizing purposes, it may be 
better sometimes to use the Sea Island meal, since it is a better- 
balanced fertilizing material than the ITpland. But, if it 
is one’s desire to buy a high-grade ammouiate, it will ho better, 
of course, to make use of the Upland meal. 


TaULK IV.— PKIU^KNTACiKh OFNITHOOKN, AVAIPAULK PliOSPHORlt' 
A(;il), AND WATKR-SOLUBLM POTASH IN SWA ISLAND AND 
UPLAND COTTON SBIfiD MMALS. 


Constituents. 

Sea Island, 

Upliuid. 

Moibtui'e. 


0 80 

Nitrogen. 

4'55 

6-87 

Available phosphoric acid 

1-76 

2 52 

Water-soluble potash. 

1-87 

1-60 


Comparing the average results obtained on tlio Sea Island 
and TTpland meals, wo notice that the percentages of all the 
essential fertilizing constituents, with the possible exception of 
the water-soluble potash, are considerably lower iu the ease of 



tlio Soa Islainl nu^al. Tlu* clilltaoiKHs, liowfvor, in tlio 
poit*eiitagc‘ availability oT Iho pli<)s|)liori(* acid aiul the 
l)(»rceiitap:c s<)liil)ility of the potash ai*o c*oini)amli\cly sli^dil, 
though tli(nH‘ is a tondency to highor iigiii(‘s in tho case of the 
iri)laud moal. As concerns the relative connnercial value of the 
two kinds of meal in (juevslion, we notice that a touof Se.v rslaiul 
nasal is worth not <iuit(‘ throe-fourths as much as a ton of 
IFpland. In other ws)i*<ls, for fertilir/ini; jnirpose-^ a ton of 
IFldand meal is woith lasirly a^ iniich as \ \ tons of Sea Island, 
as Avill be seen from the following calculations : - 


• 

Hca Island Mual, 

irplaiul Moal, 

Constituents. 

H toUh. 

1 ttm. 

Nitrogen . 

152 8 

15;}-8 

Available i)liosphoi ic a(*id 

51)-1 

5«-l 

Water-soluble potash 

!«•() 

:l5-8 

Total . 

257 9 

2l(( 0 


K|CK1)IN(J N^AIATIO ok SKV IhliANl) COTTON SWKI). 

The following tal)le show^s the average results of pimimato 
analyres of Sea Island cotton sccmI in comp.irison wdth Ujdaiul 
and Egyptian seed : 


TAIJLK V. AVKKVOK IMIOXIMATK AVAnVHI<3S OK SKA ISOANI), 
OPOANI), AND MJVKTIAN (’OTTON HlflKD. 


Constituent-). 

.St*a Island. 

Upland. 

Mf^ypl ian. 

Moisture* 

8 ()« 

8- I(i 

11-10 

Crml(5 pr<»t(‘iu 

21 im 

19-28 

19-72 

Crude fat 

20-7I) 

2()-:j(5 

25-05 ' 

Crude libre . 

11-85 

22-00 

19-53 1 

Crude ash 

1-59 

;j 95 

1-21 

Nitrogon-freo extract 

29 70 

25-80 

• 20-3(1 


Theaverage of the ana lyses would show the seed locontain, 
in round uuniborH in the air-dry condition, 8*0 per cent, of 
moisture, 22*0 percent, of protein, 20 8 per cent, of fat (oil), 
ll’O per cent, of libre, 1*0 i)er cent, of ash, and 20*7 pel* cent, of 
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iiitrogea-free extract, including 12‘2 per cent, of pentosany. 
We recognize the great feeding value of the Sea Island seed, 
when we reflect that over 10 per cent, of the same coiiHistH 
of in’otein and fat. Assuming the same co-elliciouts of 
digestibility for the food eoustitut(“uts contniiu'd in the Soa 
Island seed, as iias been foniul for the Upland seed, we Hud the 
nutritive latio of the former to be 1: M, and the fuel value 
1,528 calories. I^’rom these Ilguroa it will be aec'ii that the Sea 
Island seed has a vevy noirow niitritiv(‘ratio, and is thoi*ofori> 
not a properly balanced food. In owh'r to make it such it will 
be necessary to add some carbonaceous food. Wo .observe, also, 
that the seed has (piite a high fuel or calorific value. This 
was to have been expected from the high fat (oil) content. 
The commercial value of the Sea Island seed, for feeding 
inirposes, as based on the valuations already given, would be 
$29‘11 i)er ton. According to thc.se results, a bushel (40 lt>.) 
of Sen Island soi'd would be worth, for feeding purposes to the 
fanner, about 50c. This figure may be a little high, and, under 
the conditions which prevail at present, it is probable that the 
valuations of the seed and its products woidd be more cor i-octly 
expi-essed by basing them on the fertilizing constituents 
contained rather than on the food constituents as has just 
been done. 

From the results given in the foregoing table showing tlie 
comparative composition of Sea Island, Upland, and Egyptian 
seed, it x^ould seem that the Sea Island seed contains more 
protein than either the Egyptian or Uplaud. As regards the fat 
(oil) content, it is to be observed that the Egyptian seed is the 
richest in this constituent; it is probable that there is not much 
dilfereuce in the Sea Island and Uplaud seed in this respect. 
The Sea Island seed is the lowest in flbre, and the Uplaud seed 
the highest. This was to have been expected since the Uplaud 
seed retains a considerable part of the lint and we know this is 
particularly rich in flbre. Prom what has boon said, it is 
probable that for pinijosos of oil production, the Egyptian seed 
is sui)erior to either the Uplaud or Sea Island seed. As eonconis 
the two latter, it is probable that there would bo vory little 
(liiToreuco in this r(>speot, though the Uplaud seed may be alittle 
superior. For feeding purposes, the Egyptian and Sea Island 
seed would appear to have about the sumo value, both boiug 
stipiu'ior iu this respect to the Upland. 

As alrcasly stated, it has boon .seoii that, with a yield of 
200 ft), of lint per acre, there is obtained on an average 448 ft), 
of seed. We will now consider the amounts of food nutrients 
obtained per aero from this average amount of seed: — 



231 


TviUjhJ VI.—I’OITNDS OK KOOI) NtITRIRNTs ORT^INKIJ KRR ACUIK 
FROM SRA ISLAND SRH3I). 




Pounds pel acre. 
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Sea Island seed 

443 

97-3 

021 

65-8 

cc 

1 

131-8 

407-1 


From these results we uotiee that the average amount o( 
food nutrients, produced per acre by tlie Sea Island seed from 
an average crop ol' lint, is (piite consLd<uablc. The profits 
obtained in glowing the lint will depend very lai‘gely upon the 
disposition which is nude of this most valuable by-produet. 
The most rational method of prooediue would be to feed the 
seed and use the lesulting manure for fertilizing purposes. It 
has been shown by experiment that, when the manure is 
properly saved, 80 to 90 per cent, of the fertilizing constituents 
contained in the original food, is recovered in the manure. In 
this way, we should got a double value for the seed. 

Febding Valttr ok Sra Ihi.ANi) Cotton Srrd Mral. 

The average composition of Sea Island cotton seed meal is 
shown in the following table in comparison with Upland and 
Egyptian meals ; — 

TaHLH Vn. AVRRA<»R PROXIMATM ANALYWKS ok sra T'SlLANn, 
UPliANI), AND RtJVPriAN (^OTTON SRRD MWALS. 


Constituents. 

8(‘a Island. 

XTpland. 

Egyptian. 

Moisture 

9-24 

0-89 

11-81 

Omde pi-otoln .. 

28-43 

42 00 

20-82 

Crude fat . 

7-80 

9-55 

7-23 

Crude fibre 

15-92 

0-90 

19-00 

Crude ash 

6-11 

0-35 

0-21 

Nitrogen-free extract 

33-11 

27-29 

28-87 1 
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From those losults ^^o ob'-ervo lliai tJio S(mi Island m(‘al 
contains, on an avora^o in loninl numbers, in the aii-diy 
condition, 2S pei coni, of* pi olein, S pen ((‘iil. of fat, 10 per cent, 
of fibre, 5 ])ei cent, of a*-!!, and 88 pei (*(‘nt. oL nitrof>;(‘n-fiee 
e^tiact. aie impiesseil with Iho i»reat le(‘dini* value of 

the Sea Island meal, wlum ue ielle<d that neaily 10 |)(*r cent., 
or two-fifths of the same, consists of protein and fat. 

Assuminp; tlie same <lij;»estibility for lh(‘ food constituents 
contained in the Sea F'-land meal, as lias b(’en found for the 
or ordinary meal, we should have the nutiitive ratio of 
1 : 1*7, and a fuel value of i,2t3()calories. The lelative commercial 
value of a ton of Sea Island ino<\l for feeding? purpose-., based 
on the valuations alu^ady given, would be $21* 11. The nutritive 
ratio of the Sea Island nu'al is vuM‘y nariow, and hence it is not 
a projierlv balanced food. En order to m ike it such, it will he 
necessary to add some caibonacoous food material, sucli as InilJs. 

We coniridin* now, linallv, a eoini^arison bi^tw'eeii the eom- 
position of the Sea Island, Egyptian, ami Fidand eotton seed 
nn^als, as given in thi^ above table. 

From those results wo observe that the Upland or ordinary 
meal is eoiisiderahly richer in Food eonstituents, espeeially 
protein, than eitluu* the Sea Island or Egyptian meal. Thi<», of 
course, is due to the fact that the Eoi nn^r contains a smaller 
amount of hulls than the lattei*, as the percentages of fibn* 
\ery clearly indicate. Basing comparisons on the amount of 
l)roteiii contained, wo may say that 1 ton of Uidand meal is 
eciuivalent to about toiia of Sea Island. U will be noticed 
tliat the average fat (oil) content is considerably higher in the 
case of the IFpland meal. This fact has alieady been observed 
wdien discussing tlie relative (dlieioncy of mills, working the 
Upland and Sea Esland seed. On comparing th(‘ results for the 
Egyptian and Sea Island meal iu llie above table, it will bo 
noticc'd tliat, on the whole, theio Is cc)ini)arati\ely litlh‘ 
(lilferen<*e in eomjmsition. This is not to be wondered at, when 
wc ridleet that the methods used in the manufatd ure of thesis 
two kiiuls of meal ar(‘ practically idenli(*al. 


THE BARBADOS BANANA INDUSTRY. 

The following account of the shipment of banaiias fiom 
Barbados a])poarcd in the Journal of the Slorielj/ of Avis of 
Xovombor 11, 1904. As this forms a fairly complete statement 
of the progre«>s of this new industry, it is reprodxiced liere 
for general information: - 

The fact that very large consignmoutH of bananas from 
.Tainaica and Oosta Rica have recently arrived iu this country 
has drawn attention, not only to the increased favour in wliicli 
tins finitis now held by all classes in the British IrIch, but 
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also to the capabilities of its very luiicli further extension, 
^\itbtlie view of Biipplying a wholesome aivl iiutritioiis fruit 
at a cheap rate at times when home-grown fruits are not 
available. Though large (piantities of bananas eenno to us 
from our own colony of Jamaica, it must not be forgotten that 
other countries conlribut(‘ very extoiisively to the general 
iin])orts, and it would seem that a good opi)ortunity has now 
oc'curred for imshing forward the cultivation in, and the 
exportation from, other lirilish colonies. 

In (‘onnexioii with this it does not appear to be generally 
known that Barbados has already taken the matter in hand 
and is now cultivating and exporting a due (piality of fruit, 
the history of which is as follows: — 

As is well known, foi* many years past the staple ju'oduct 
of this islaml has been sugar, hut this crop has for a long 
j)oriod been an unprofitable one, and more romunorativ<‘ crops 
have boon sought. In 1902, shipments of Barbados potatos, 
wliicli are perhaps Ixdter known as sweet ])otatos, were 
made under the instructions of Sir Daniel Morris, K.O.M.O., 
tlie Imperial Oommissioner of Agriculture for the West Indies, 
but in spite of (wery olTort being made to introduce thorn to 
public favour, they wei'C not generally appreciated, and th<» 
attempt ended in failure; while, however,shipping the potatos, 
a few buneJios of bananas wer(‘ sent as an experiment, and 
were found on arrival to ho of splendid quality and flavour, 
although ill bad condition owing to faulty packing and handl¬ 
ing. After some oxporimoutiug this trouble was overcome, 
and small consignments were sent which arrived in perfect 
condition. The consignments were then considerably iuereased, 
hut the results wore still unsatisfactory, for although it was 
com])aratively easy to bring a few crates, the case was quite 
different when a largo number wore shipped at one time; 
the ternpcn*atu 1*0 of the hohls of the stoaraers became 
very high owing to the fact that the fruit when ripening 
always generat(‘H a (certain amount of lioat. For this 
reason, sov'eral (‘onsignmoats arrived with about 90 per 
cent, of the fruit rotten. However, on the strong advice of 
Sir Daniel Morris, the sliijnuents were continued, and event¬ 
ually, by the installation of a proper system of ventilation on 
the Royal Mail steamers, complete success has been attained, so 
that the fi'uit now received in bad condition does not exceed 
1 per cent., and that is usually the result of inexperience in 
shipping. 

From the first, no attempt has been made to compete with 
the Jamaica banana industry, the fruit grown in Barbados 
being a different kind from that shipped from Jamaica, which 
is a large-fruited variety known as the * Gros Michel.’ It 
grows on plants 14 or 15 feet high, and is capable of 
being roughly handled without any appreciable damage. The 
Barbados banana is the same variety as that grown in the 
Canary Islands and Madeira, and is known as the ‘ dwarf ’ or 
* Chinese ’ variety. Its height does not exceed 10 or 12 feet, 
but the bunches are, as a rule, large and heavy, and the fruit of 
good sisso; the flavoqr is decidedly superior to the fruit either 
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from the Canary Islands or Madeira, which is i)robably duo to 
the richer nature' of the Barbados soil. The plants are pi'opa- 
f?atod from the shoots from old roots, known as suckois, wdiich 
are placed iii the ground at about 10 foot apart. They should 
be well manured it largo bunches aro wanted, and the plants 
also require a (‘oiihiderable amount of moisture, ^ Wlieu the 
fruits aie young, the buneh remains almost upright; hut as it 
matures, the stalk bends over under the weight of fruit, 
and forms a convenient ‘ handU'' for carrying. 

In about eleven months from tJie time of planting, the 
bun<*h is ready to (*iit, but the exact time to do this can only 
be known from long experience, and tliis lack of experience is 
the usual cause of failnio in starting. 

TJie Jamaica banana can be shipped nake<l, and arrives in 
Knglaud in good condition ; but tlu' Bai'hados fruit, being 
mucli more delicate, has to be packed, as it quite impossible 
to ship it otliorwise. On being cut, it is sometimes i)acked in 
the fic'ld, and sometimes sent to a central i:)acking-house, but 
wherever it is ])acked, it is handled with tlie greatest pcissibU' 
eare, aa a slight bruise or rub when tlie fruits are still gre(‘n, in 
which condition the bunch is of course always ahipp(‘d, would, 
when riiie, show a black mark, whi(*li would (‘on&iderably 
reduce its value in the English market. So grc'at is the cart* 
given to avoid this, that the Barbados fruit arrivt*s in England 
in bottei* oonditiou than any other kind, many of the buntdies 
being absolutely fr(*e from marks. 

The method of packing is simple, but the packer requires 
considerable experience. The bunch is first wrapjied in a sheet 
of cotton wool, which preserves it from injiiiy and absorbs 
moisture: it is next wrapped in a sheet of thin paper to keep 
the cotton wool in pla<*(*. It is then plaeed in a crate in which 
a layer of dead banana leaves, or ‘trash’ as they are called, 
lias been ])laeed. The bun<*h is then carefully jiacked round 
with more ‘ trash ’, and tin* top of the (‘rate nailed on. The 
erate is then marked with a <*ertain number of cimsc's to 
donot<^ the ai/o of the Imnch it contains, and with the dis¬ 
tinguishing mark of the shipper. 

In the Canary Island.s, the fruit is generally Hlii])ped by 
morehants, but in Barbados a much better system is in vogU('. 
The eonaignments ar<* made by Mr. J. K.Bovell, Agricultural 
,Suj)ermtoudent in Barbado.s, and each grower orshippi*!* has 
his own mark and number, a ne<*essary arrangement to avoid 
confusion. All the fruit bhlp])ed by Mr. Bovell is consigned to 
one firm, having very extensive stores at Plymouth and Ports¬ 
mouth, and as this firm makes a point of snjiplying it direct to 
shopkeepers, and not to wholesale merchants or middlo-nien, 
the amount of money wasted in useless profits is nil. The 
grower is practically in direct communication with the shop¬ 
keeper, and has only to pay the small fee for shipping from 
Barbados, and tlie expenses of distributing here. In this way, 
he obtains a bettor price for his fruit, and tlie shopkeepei* can 
buy it at a lower price, than would be the case if it passed 
through several hands, as it does in the C^tniaiy Islands. Tn 
order that the fruit may be knowm by a definite name, the 



trade mark " DaBrand' lias Ihhmi registered, and tliis is 
placed on all the erat<»s wldeh eontaiii notliing but absolutely 
the (Inest fruit. Being a new industry, it has been possible* to 
organize' it on tlio l)<“-t jiossible lines. 

Tin* greater pait of tin* fruit is ship|)(‘d to Blyinonth, and 
when the Hoyal Mail stf(‘anier passers tiu' Lizard her arri\al i" 
teh'gra])hed to IMyinouth; the mail tender the*!! goes out to 
me(‘t her to bring ashore the* mails and ])assengcrs ; at the' same* 
time se'veral large lighte'rs are towed out by a steam tug to 
bring ashore the fruit, the crates are Hliing out of the holds 
anel lowere'd intei the* lighters. When the* lighters are full, 
they are covered with tarpaulins to pi*e)toct the fruit, and are 
either towed in again or sail in, a<*ee)reiing to the state of 
winel and tide ; they in'oceed into Sutton Harbonr to tho wdmrf, 
on wdiich the stores are situak'd anel to whiedi they are' 
transferred, where* ev(*ry erate* is examined, and stae'keel 
according to the degre'e of rijiK*ne'ss of I ho contents. In oreler 
io facilitate ripening, tiie stores are elivideel inte) several 
ceiinpartments, whiedi (‘an be h(*at<'d to various tem})e*ratm*('s. 
Tlu'se store's are jirobably the' lai'gest of this kind in the 
(‘onntry, having a floor-area of nearly a epiarte'i* of an a<*re. 
So gre'at is the' demand for the' fruit that it is ve'ry rapidly 
solel, anel at the pre'se'iit time' the* innne'diate' neigliboiu hood of 
Plymouth takes practically all tliat is shippe'el. Tim imports, 
heiwH'ver, are increasing, nearly LOOO erat^es of tlic'se Bai'- 
bados bananas having recently been lande'd at Plymouth 
from one of tlio Royal Mail steame'rs, all of wdiieh arrived in 
splendid condition, a rc'sult due^ te) a great e'xtent to good 
packing, but also te> the fact that Barbados is the newest to 
England of the West India Islands, and the last plae*e touebe'd 
by the steameis. 

The industry is the result of the labours of Sir Daniel 
Morris, Mr. J. R. Bovell, anti the^ other ollieials of the Imperial 
Department of Agri<‘ulturo, but it could never have been 
profievly orgauize'd without the active lu'l]) of the officers of 
the' Royal Mail Ste'am Packet Oomimny, who carried all the 
experime'utal shipm(‘nf»H five' and made consieierablo alte'ratlons 
iu the Hhi])s to (It the'in for the' traffic. The' ships’ oflmers have 
(akoii a gre'at inte're'st in the' industry, and the splendid 
condition of the fruit on its arrival is largely due' to the skill 
with w'hieh tlit'y handle* it. As an instane*o of the trouble' 
they takes it may bo mentioned that tho temperature* of the 
ships' hold is examiiusd e'vcjry six hours during the voyage, 
anei regulated ns is nee'ossary. 
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ON ASOERTAININO THE STRENGTH OP LIMB 
JDIOB AND OP SOLUTIONS OP OITRIO ACID 
BY MEANS OP A HYDROMETER. 

By TiiK Hon. h"KAN< Watts, I).S(\, K.I.O., K.C.S. 


A (loinand ai'iseh Troiu timo to liino for a siiaplo method of 
aH(*oi*ttiininf>r lUo hti*(*n"th of liiuo .iiiic*o and of solutioriH of 
oitric* a(*i(l. This is readily olTt^elcd by olioinical inothods, but 
is room forn more simple method whereby these strengths 
can be (estimated approximatcdy. 

This ean ho done by means of a suitable hydL'ometor. 


In order to faeilitate work in this direelion I havepre])ar(sl 
tlie following table sinewing the speeilic g!*avity of the solution 
at a tem])eratiiro of 80 C. (80 R) when determined by means of 
a glas^^ hydrojnoter standardized at a t(ani)erature of 02 F. 
(10*6 C.). fn a])pro]>riato eolnmns are given (I) the number of 
grammes of eitrie acid in 100 ee. of solution (by moving the 
decimal point one plaeo to the left these figures arc eonv(n*fced 
into i)ounds of citric* acid i)er gallon): (2) the number of oun(*es 
of citric aedd in a gallon of solution. These* twoapjdy to pure 
holutious of citric acid ; but as lime juice contains otlier 
substances than citric acid whi<*h intiuence the specific gravity, 
a number of samples have been examined, and it has been found 
that tlie citric acid may be more correctly determined by 
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taking 82 per cent, of the (luaiitity whicli would |q 
be indicated in a pure solution. 

In the remaining columns there ar(» there¬ 
fore set out (8) the (approximate) number of 
grammes of citric acid iii 100 ec. of lime juice, 
wliich, by moving the decimal iK>int one place 
to the left is conv<*rted into the eorr(‘sponding 
number of pounds of citric acid p(*r gallon ; and 
(I) the (ai)pi*oximate) nnmber of ounct*s of citric 
acid in a gallon of lime juice. 

In order to use these tables all that is 
retpiircd is a glass hydrometer suitably grad¬ 
uates!. For liiis purpose I suggest that the 
hydrometer may conv<*ni<Mitly have a scale 
as follows• 

The instrument itself iH^7ru(Zuu/cdat atom- 
peratnro of (12 F„ but it is tube umZ at ordinary 
tropical temperature, or to bo accurate at80'(J. 
or 8(rF. It is simply floated in the sample of 
juice, the indication on the scale which exactly 10 
corresponds with the sxirfa(*e of the juice is road 
off and the oorr<*spondiug information read off 
from th(* table. 

Thus, if th<‘ iiistrumeut floats witli tlie 
indication 1,080 exactly level with the surface 
of the liqxxid, wo learn from the table that the 
liquid contains, if lime juice, ai)proximately, 


20 

21 

22 

28 

-21 

25 

26 

27 

28 
-20 

80 

81 

82 

83 

1-84 

85 

1-36 

87 

-88 

80 

1-40 

41 

12 

43 

-14 

45 



(S 17 gianiiuos of oitiioaoid ikm IOO o.e. 

•817 pounds „ „ „ poi* gallon, 

i;i50 ouiKos „ „ „ p(M gallon. 

If the solution W(m*(‘ ono of pui'o citi i(* acid it would indicate 

10*8J) gTaitnnos of citiic acid jXM* 100 c c. 

1*03;) pounds „ „ „ per #>allon. 

10*51 ounces ,, „ „ per gallon. 

The hydrometer and the table may be used to ascertain 
approxhnat(^ly the strengtli of ooneonti-ated lijne juice, by 
cau'fully diluting the concentrated juice with waier to ten 
limes its volume. This may conveniently bo done by accurately 
filling with concent rated juice a flask holding exactly 100 c.c., 
thou transferring tliis juice to a flask holding 1,000 c o. (one 
litre) and filling up the 1,000 e.e. flask wdth w^ator. Tlio amall 
flask must bo eaiefiilly w'asluMl out w'ith the water used for 
diluting so that all tlu‘ concentrated juice ineasmecl in the 
100 e.c. Ilask is tiansferred to the large llaslc. 

The hydiometer Is floated in the ddnted juice, the leading 
noted and multiplied by ten to give the strength of the eon- 
contra tod juice. 

Thus;- If the hydiometer floats at 1,020 in th<^ diluted 
jiiieo, the strength is (ap])ro\imaiel>) 11*01 oz, per gallon, or, 
ill the concentrated juice, 110*1 oz pei* gallon. 

It must be lememboied that with anything but i)ui(» 
solutions tlie results are only approximately <*c)ri(H*t, but it 
is believed that they will be suffieieutly accurate to ho uscd'ul 
in ordinary estate practice. 
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TABI.K KOR AM<’ERTAININ0 the BTRRN(JTH ok souttions ok 
( ITRlt’ ACII> AND OK DIME .lOK'W. POR ITSH -WITH GIjAHS 
HVDROMKTERS AT TROPK'AD TEMPKRATORK. 


SK. (iR. ,4L 
16-5 

In 1»UR,B SOLUTIONfc^ OK 
C'lTBK' ACID. 

In lime 

J CIOB. 

1 

Reading of 
rnstriimoiit. 

1 

(irammes of 
eitrie 

per 100 o.c. 
of solution. 

Ounces of 
citric a(nd 
per gallon 
of solution. 

Grammes of 
citric acid 
per 100 e.c. 
of juice. 

Ounces of 
citric acid 
per gallon 
of juice. 

1,000 

0-57 

0-87 

0-17 

0-71 

1 

0 83 

1-30 

0*68 

1 07 

2 

1-08 

1*78 

0*89 

M2 

3 

1‘85 

2-16 

Ml 

1-77 

4 

1-02 

2*59 

l-,33 

2*12 

1,005 

1-89 

3*02 

1*5.5 

2-48 1 

6 

2-17 

3-46 

1*78 

2-84 1 

7 

2‘ir> 

8*99 

2*01 

8 27 

8 

2-71 

4-32 

2*22 

3-54 

» 

2-90 

4*75 

2*43 

3 90 

1,010 

3-23 

5-18 

2*05 

1-25 

11 

3-50 

.5*01 

2*87 

4-80 

12 

3-78 

0*01 

3*10 i 

t-03 

13 

1-01 

($•17 

.3*31 

5-31 

11 

1-30 

0-90 

3*53 

5-00 

1,015 

1-58 

7-33 

3*76 

(COl 

1(1 

l-8(i 

1 7-7« 

3-09 

(i-S« 

17 

.■>•12 

8-19 

' t-20 

0-72 

18 

5-10 

8-(l8 

1 4-13 

7-08 

19 

,5-07 

9-07 

1-65 

7-U 

1,020 

5-94 

9-50 

4-87 

7-79 

21 

0-22 

9 91 

5-10 

8-15 

22 

0-50 

lO^’lS 

5-88 

8-59 

28 

«-78 

10-82 

5-50 

8-87 

2i 

7-05 

ll-2« 

5-78 

9-23 

1,025 

' 7*32 

1 

11-70 

0-00 

9-59 
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Taulu pok 

ASCMRTAININ< 

i TIIK HTRUNOTII OP SOLUTIONS OF 

('ITRIC ACID AND ObM^IAlE KOR UHK WITfl 

ur.Ass 

IIYDBOMKTHRS AT IROIMCAL TKMPKHATlillH. CoiH'lluhd. 

j 

In puum solutions up 

( ITRK^ AC’ID. 1 

1 

In ],imk 

1 

lUK K. 1 


(hummes of 

Oiiucos of 

Grammes of 

1 

Ouuccfa of 

Reading of | 

oitrio acid 

citric acid 

citric acid 

citric acid 

Tnstriimeut. 

per 100 C.C. 

per gallon 

per 100 c.c. 

l)er gallon 

1 

of solution. 

of solution. 

of juice. 

of juice. I 

1,()2<5 

7-59 

12*11 

0 22 

9*95 

27 

7‘87 

12*58 

0*45 

l()-32 

28 

8-11 

1302 

0 07 

10*08 

29 

8-42 

13-16 

0*90 

11-04 

1,030 

8-09 

18*90 

7-13 

11-10 

31 

8-07 

1131 

7-36 

11-70 

82 

9*2‘1 

14-78 

7*58 

1-2-12 

38 

9’r)2 

15-22 

7 81 

12-18 

34 

9‘79 

15-00 

8-03 

12-84 

1,035 

10-06 

16-10 

QC 

13-20 

30 

10-33 

10-54 

8 17 

13-50 

37 

10-00 

10*97 

8-69 

13-02 

38 

1()\S8 

17-11 

8-92 

1 14-38 

30 

11-15 

17-85 

9-11 

' 14-61 

1,040 

11-42 

18-28 

0-36 

11-90 

11 

11-70 

18-72 

9*59 

15-85 ' 

12 

11-08 

10-16 

0-82 

15-71 

13 

12-25 

19-50 

10*05 

16-06 

14 

12-51 

20-02 

10-20 

16-42 

1,045 

12-78 

20-45 

10-48 

16-77 

46 

13-04 

20-88 

10*09 

17-12 

47 

1 13-30 

21-30 

10-90 

17-47 

48 

1 13-57 

21-73 

11-12 

17-82 ' 

10 

18-81 

22-16 

1 

11-35 

18-17 

1,050 

14-11 

22-59 

11-57 

18-62 
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DlKKKKKNCIfl TaKI.K KOH TllW ('AU'UI.ATION Ol? FUA( TIONAL 

Pa lira. 


Hi*, (in. 

10 

In I’UKK bOIAlTIONM OK 
( ITIIK' A('ll). 

In LIMFQ 


of 

Instninienl. 

tlraimues of 
citric acid 

per 100 C.C. 

of solution. 

Ounces of 
citric acid 
per gallon 
of solution. 

(»lain inch of 
citric acid 
per 100 c.e. 
of juice. 

Ounces of 
citric acid 
per gallon 
of juice. 

•1 

•o:j 

•01 

0 

I 

1 

I 

0 1 

CO 

1 

.0 

•03 

•08 

•01 

•07 


•08 

•i;j 

•07 

•11 

•1 

11 

•17 

*00 

•11 

*5 

• 1:5 

• -21 

•11 

•17 

•0 

•10 

•20 

•18 

•21 

*7 

•10 

•30 

•10 

•23 

•8 

•22 

•34 

•18 

•28 

•1) 

•21 

•38 

*20 

•31 


BACTERIA AND THE NITROGEN PROBLEM. 

The iia))er by Me. (}eoi'f?e T. Mooee, PhysioloRi-t 

ill Clhiu-go of the Laboratovy of Plant Pliyhiolo^y, Humm of 
Plant Inilustry, apiieaved in the rmafiooA'of the U.vS, Depai-t- 
ment of Agricultnee foe 1002 and ivas brielly reviewed in tho 
AgrlcxiUuml Nurn, Vol. Ill, p. 51 : 

There is probably no fnet in plant physiology Avhicli haw 
been more lirmly established than that all plants innst have 
nitrogen in order to thrive, and that under normal eouditions 
this nitrogen must be obtained through the roots in some 
highly orgauiscod form. It is not necessary to discuss this 
point, for practical oxijerience demonstrotes its truth every 
time a soil is exhausted by any crop, and tiio farmer testifles 
to his belief in thi.s fact wiien he trios to re-establisli tlie fertility 
of his ground by lulding some fertiliKor rich iu nitrogenous 
matter. While there are cei'tain other substauces. such ns 
phosphoric acid, jiotash, iron, etc., which plants must have and 
can only obtain through tho soil, tlic demand for nitrogen is so 
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niui‘Ii i»reatc‘i, and in ont^ stni-o so nnu li inoi ininoi tanl, t lial tlu‘ 
((iioition ot* a\ail d)It‘ mtiot*on -'n|)i)l.\ in tlu^ woild has 
(*()nu* to 1)0 l(K)k(‘(l upon as hnn; *il llu‘ \(n> loundaHon 
of* •ign(*iilluro and doniualing llio most (audnl (onsid(*ia- 
tion. SiiK'O tlio (‘ondiiions ol ld<^ in llu (i\di/(‘(l <|uai*l(Ms of 
tlu‘ globo ai(* such as to a const nit lo-^s of nitio^iMi, 

have boon ^oino ulio pi<Mli(t<d wliat his bi'iai ttaniod 

a MiUrogmi rainin(\’ hicli is too(*ciii* withm (ht^ n(‘\t loily oi 

years, and Iho po'-sihility ol -.ucli a c il.ist I'ojilu^ has b(‘(m 
very gi'a))iiicall.v poiti<iv<.‘d On ilii‘ olhm* hand, thoi'o are 
iavosligator-. Axho foi^l that th(‘ possibility of* such a comlition 
has been niu<*h ovaagoialod and that ilio amount of* nitrogen 
ill the soil can no\oi b<‘ (‘xhaiistcil to such an extent as to 
alTeet the cro])-pioilucint» po^^ol of the I'arth. In ordi*r that 
wo may able to foim a inoio definite opinion uiion the 
subject, it may bi^ well to look at some of the ways in which 
nitrogen is lost, and thmi see how it may b(‘ i('claim<‘d. 

now NniKKiKN IS LOST. 

In thofii'^t plat'c, tlio (onditions of on tin* oidinaiy 
fann aii‘ su<*h as to cMust^ tin'constant loss of this \aluable 
element ihiough (ho imnoxal of (h(‘ crops takim fiom the sod. 
If ev(‘i*,> ciopthat glow on (In^ land could Ik‘ i(duMU‘d to it, 
natuie has made' piovision foi geilmt* d back in suitable fonn 
foi plant food. In (h(‘ casi‘ of nitiogmu nmthm iilants noi 
animals an’ abl(» to produ<t‘ this -.ul»s(ani*(‘ dii(‘(tl> in an 
a\ailabl('form. It is m‘(*(‘->sai > that c(‘r(.iin baetei ia lak<» liohl 
of plant and animal pioducts, and by niiMii^ of pi‘iMiliar changes 
protluco nitiatos from th(*ii fats, sugais, slaichos, etc. 
Without thos(‘ bactc'iia thing would have conu^ to 

a standstill long ago, for unless d(‘(My taki's place, and the 
decomposed (dements ai<‘ umiriMiiged into dedinito niti*ogenoiis 
salts, no plant is al)l<‘to use them. Thus, it will be‘-(‘(ui that 
certain bacteria in tin' soil play as impoitant a part in the food 
supply of tluMmrth as dotheanimils and l.u’gei plants upon 
whi<»h w<* think wo are so dc^pimdimt. 

It is haidl> msH'ssar.N to nd'en* to lli(»\ast w'aste of nitro¬ 
genous mat(U‘iai that i^ invol\(Ml lu mod(‘rn siwvagi^ nndhods. 
Millions of dollars' woithoi nitiog<m whadi wonhl naturally 
retuin to (he soil uiuhn tln^ a<dlon of nitiif\ing bacdeiia is 
(»very year eairied olT in \arions waliswvay-. and uUimat<dy 
reaches tli(‘ oc(mn, wlusv, of <*ours(*, it is of no beiudlt to man. 
More than fifty y(nirs ago Liebig said on this subj<»t*t: - 

‘Nothing will mor(‘ certainly consummate the min of 
England than the s<*arcity of fertilizers, it means the scarcity 
of food. It is impossible that su<di a sinful violation of the 
divine lawH of nature nhould forever remain uiipiinishod, and 
the time will probably come for England, sooner than for any 
other country, when witli all luu* wealth in gold, iron, and coal 
sh(‘ will be unable to buy the oiie-tlionsandth part of the food 
which flh(* has during lnm(lr(*<L of y(*ais thrown recklessly 
away.’ 

A ihird great s()uic(‘ of nitiogtm loss is through the action 
of a group of bacteria w liicli have tlic power of breaking down 
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niLral<‘^, <ioj)nving them of o\yj:;en, and ieducing them U) 
ainmoiiia ornitroi^en gas, wlieii th<\Y me, ol* eoiirse, inmvaiUihle 
for plant food. This ])roeess of deiiitritieation, while very 
iiseCul in the septic* tank, \shieh is the most sanitary mcdliod 
of simage disposal, is tlie soiu*e(‘ ol* <*onsideral)le loss to 
the faimer, and manures maj often be rendm'od j)raeti(*ally 
\Nor(hless by the a(*tion of tliese ba(*i(‘iia. 

()tli(*r nusans by whieh nitrog<*n is lost, so far as plant foods 
are eoiieernc'd, txio (lie washing cml of nitrogen salts from tlie 
soil and the binning of e\plosi\es whieh an* largely eomposed 
of some nitric* salt that would bo direetly valuable to the 
vegetable kingdom. Tlio ac*tion of nitiatc*of soda orsaltpetre 
has been studied e\pei iment dly, and it is known that np to 
a certain maximum about 2.‘> lb. of nitrate of soda will yit‘l(l an 
increase* of 1 bnshel of wheat pc*!* ac*i*e. Thus, when hundreds 
of thousands of tons of exploMves m‘e used in waging war, 
ev(*iy battle* libeiating nitiogen wdiic*h if apidlecl to the soil 
would inercase the* yic*ld of wh(*at by thousands of bushels, the 
actual (*osl of war should be c'stimated at considerably inore 
than is usually <*al(*ulated ; and if theic* is soon to bo a nitrogen 
laminc*, war be(*(nnes more serious tJian ever before. 

With all of tliese do‘-tiU(*tive forc'os at w'oik, and nitrogen 
being liberat<*d on evc*ry hand, it is no wonder that thinking 
men have bec'ome alarm(*dat tlie prospect, and liave endeavoiirecl 
in every way possible* to diseovoi* some means of ineronsing the 
world’s supply of this most nc^eessaiy element. 

HOW' NlTUOCiKN IS (xAlNKl). 

The most valuable eennponud cemtaluiug suflicieiit lixed 
nitrogen to be used in any epiantity as a nitrogenous feitilizer 
is the* nitrate ot soda, already leferred to as the basis of so 
many explo'-ivoa. This salt occurs naturally in certain regions 
of (liili and IVru, wliore for countless centuries the continuous 
iixation of atino^idieric nitrogen has been i*ariied on by 
baeteu’ia. ITnfortunatoly, how'ovei*, like any othei* min(*ral 
supply in the caivth, the (juantity is limited, mid altliongli it is 
dillieult to get accurate estimates of the* amount of nitrate 
remaining in the bods, authoiities seem to agree that, at the 
present rate of export, the vtiw material w’ill all bo e\baustc*d 
within from forty to iifty years. To show* how^ much more 
rapidly this suiiply is being exhausted than was tlioiight 
possible forty years ago, it ^ only uocespary to state that in 
1800 all ostiniat(‘b •^howTd that the amount of nitrate of soda 
then known w'oiild last for nearly lilt(*en hundred years. The* 
demand has rapidly iucTca*'ed, ho\vever, and although the* 
output is controlled, there is annually consiuuotl in the^ workl’s 
markets nearly 1^ million tons of nitrate of ‘•'Oda, repiesenting 
a value of about $100,000,000. Of this amount, the Uniteel 
States requires about 15 pei cent., and it is by far the most 
exiiensive fei*tilizei* that is in use by the farmer. 

In addition to the nitrate of soda beds tlu*re have also been 
large deposits of guano, -vvlilcJi Jjave served as one of the* 
principal souveos of nitrogen. The greater* part of tlie guano 
beds are now completely exlmuatecl however, and although 



new deposits lire octMbioii'ilIy diseoNoiod, they aio of such 
liinitodarea, or of* such a low porcentagc of nilrogc'ii. as to have 
practically no olfcct upon the available nitrate supply. 

There ai‘e ceitain other elieiuical ^alt-» which i'urujsh 
a limited amount of nitrogon, such as the pioduct which lomains 
from the distillation of coal in the piocess of gas making, but 
all of thorn aie obtained in such eonipaiativi^Iy small <|uautities 
that they aie not woith taking into coiisideiatiou when one 
reali/eb the enoimous amount of nitrogenous fei*tili/or 
uocebftaiy to replace the eombined nitiogen which is annually 
lemoved from the soil in one way oi another. 

Kver since the impoitnnce of increasing the combiuod 
nitrogen supjdy has been lealixied, mow of science have 
naturally tiu'nod to the atmospheie as being tho most piomis- 
ing field for expeiiment and the one most likidy eventually to 
solve the whole pioblem. When it is Kmiembored that nearly 
eight-tenths of tlie air about ns is iiitiogen, and that plants are 
able to obtain theii entire souice of caibon fiom a gab which is 
present in tlu^ <*omi)aralively small pioportion of oiie-teiith of 
1 per cent., it seems almost incredible that theie should be any 
more ditliculty about a ])lant’s nitrogenous food than about its 
supply of carbon dioxide. Since it seemed so well solth^d, 
however, that plants (oiild not use nitiogen as a gas, the 
cliomihts and physicists have mad(‘ eviu'y effort to devise some 
mechanical means of making this (dement available in a <‘om- 
bined fonn. It has boon known that disedruges of lightning 
passing thiough the air aie abl(‘ to fix fre(‘ nitrogen, and, 
beginning with this as a basis, some very sati*^factory losults 
have been obtaimnl by the use of elc'etricdty. With a power 
sufticdently (dxeap and w ith pcu’fect machinery, there seems good 
reason to believe (hat in the near futuro it w ill bo possible to 
place upon the maikcd a manufactui(*d nitiate ol soda or 
nitrate of potash that will be supeiior in ttuaUty to the 
deposits found in South Aineiica, and (hat will also be 
reasonable <mough in pric(» (o (*ompete with the natiiml 
product. 


MPROCUiN I’r\IN(. UA(7I lU V. 

Koitunately, lhei<‘ are still other means by wliicli nit»rogen 
gas may be made availabh^ for plant food, and that, too, 
without iTiiuhing the inlioduction of a comnuncial ]nodu<*t, 
whi<di must always he ratlnu* (‘vpensivix wdiatever degn^o of 
perfection may b(M<‘a(died in the nm(dianic*al operation of the 
process. Ever the earliest days of agi i(*nltural science, it 
has been uotiml that eoitain land, if allowed to stand fallow 
for a considerabh' length of time, would gain in nitrates 
without any visible aildltion having been made It is now 
known that one of the principal means of this increase in 
nitrogen content is due to a few forms of *-oil bacteria which 
have the power of fixing the free nitr(>geii from the air and 
rendering it available^ for plant food. These organisms have 
been isolated and cnltivnlod artificially, and great holies weie 
hold at one time that it w^mld Ik* i>ossibli5 to inoculate land 
with these eultuiOS and thus bring about a large increase in 
the nit^rogenous salts without the aid of any mamue or miueial 



fertilizer. Uiidei* certain coDditiuns tliese bacteria sconiecl abU' 
to do a large amount of work, and tlicjo are oxperiiiienta on 
record where the croph raised from plots inoculated with 
nitrogen-fixing organisniH Mere nnicli greater than ciops from 
uuiiKjcalated lajul, Unfortunately, tJiesc* results wore not 
always constant, and siK'h a huge pereontage of failures had 
to bo reported that fn)in a practical slau(li)()iut tlic uh^ of su(*h 
cultiiroa is now considered wortlih^sa. A itiattcu* of such 
vast importance to agriculture, ho\v(‘V(‘r, should not bo 
neglected simply because of lust failures. It i'- (piitc i>ossible 
that, as wo become b(dter acf|nainted with tlic habits of tliese 
bacteria and learn the conditions M'hich are most favourable to 
fixing nitrogen and the causes which i)revejit this operation 
from going on at all times, wo shall bo abh' to discover sonit' 
means of using these nitrogen gatherers in practical fanning. 

ROOT-TUimiU^LK HACTMRIA. 

Ill the meantimo tliere is still one other moans at hand whicli 
can boused, and has been used for ooiintlossoeutnries, as a most 
eiTficient method of conserving the \vorld’s nitrogen supply. 
Ever since the time of Pliny and other early \vj*iters upon 
agiieultural topics, it has been knoMUi that certain leguminous 
crops, such as (*lover, beans, peas, et(*, did not require the same 
amount of fertilizer as other plants, and indeed it seemed as 
though they actually benefited the soil instead of being 
a detnment. Various theories have been advanced to account 
for this effect, perhaps the moat wide-spread opinion being that 
members of this family, owing to the uimsual length and 
strength of their root system, were able to draw upon a store 
of food that M^as not available to wheat and corn and other 
crops not belonging to the pod-beaiing groiq). It is only 
within a comparatively recent time that the real cause of the 
beneficial effe(*t of these legumes has been fully understood, 
and it seems that hero again the bacteria are re-jponsible for 
the nitrogen-gathering power; for it is because those plants a re 
able to fix and use tlio free nitrogen of tlio air that they arc of 
such bonoflt in rotation and in leviving poor and exhausted 
laud, The immense yields of wheat following alfalfa or clover 
are easily understood when it is realized that there has actually 
been added to the soil a certain definite amount of nitrogen 
in such form that the M’^heat can be benefited by it. Siicli 
efficient usors of the atmospheric nitrogen are clover and peas 
and similar crops that they can actually live and thrive in 
a soil that has not the first trace of combined nitrogen 
within it. If quartz sand be ignited to red heat, tiuis 
burning out all the nitrates, and thou be planted with 
peas or beans, it is possible to bring these plants to full 
maturity without in any way allowing a paiticle of fixed 
nitrogen to find ifcs way into the soil. On the other hand, 
wheat or potatos, or crops not legumes, will die as soon as the 
small amount of nitrogen available from the seed is exhausted. 
What is the reason for this ? It can not be merely a difference 
in the length or extent of the root system, because plants 
flourish where it is certain there arc no available nitrates 
whatever. For a long time the presence of certain peculiar 
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nodules or tubercleb upon the legumes lias been noted and 
speculated upon. Those forinations are always present u])on 
the roots of leguminous plants grown under ])roi)er eonditioiis, 
and may vary in size from that of the smallest pin head, in 
some clovers, to a eluater as large as a potato, as iu the case of 
the inoculated roots of a velvet bean plant. Tliey have l)een 
thought to be due to (lie bites of worms and insects, or to bo 
caused by conditions of the soil and various abnormal cliniatie 
effects, and only within very roceut yeais has it been learned 
that these formations are due to the presence of innumerable 
bacteria, and that unless these tuborele-iirodueing bacteria 
exist, the plant is no more able to use the nitrogen from the 
air than wheat or any of the other crops wliich do not have 
such nodules on their roots. 

.MU‘RIKS(’01*I<* AePWAHANOM TUmOttCIiKH. 

If a thill cross section of one of these tuborelos be examin¬ 
ed under tin' microscope, it will bo seen tliat the cells are very 
much larger than in a normal root, and that almost the entire 
coutentfa have been replaced by masses of minute bacteria. 
Those bacteria gain an entrance^ into the’plant through the root 
hairs, and may assume shapes very difl'eronb from the ordinary 
rods and si>heros that are usually found in this group. The 
a])poarauce of branching forms has led some observers to 
consider that these tubercle formers were not true bacteria, but 
belonged bo some group intermediate between the bacteria and 
fungi. This is not probable, however, for there is abundant 
evidence to prove their relationship to the true bacteria, and 
while tlio peculiar shapers are somewhat characteristic of the 
group, they are not (exclusively of this form, many tnburclos 
having nothing but the short i*c)ds. 

Just wheiv the nitrogen is fixed and how it is used by the 
plant have been debated iiimstions. Some have supposed that 
the presonec of th(> baet(‘ria in the roots simply acted as 
a stimulus, and that the leavers of the plant were thus able to 
take in nitrogen as a gas and to elaborate nitrates from it in 
some such way as (‘arbon is formed from carbon dioxide. It 
seems much more probable, however, that the bacteria them¬ 
selves fix the nitrogen in the roots of the plant, and that it is 
then used as nitrates would be used from the soil, It is 
certain that these tubercle organisms can fix free nitrogen iu 
cultures, and there is no reason to suppose^ that this power is 
lost when within the roots of a legume. Furthermore, it seems 
as though th(‘ plant actually uses the contents of those 
tubercles, for at the end of the season the tubercles are found 
to be much softer and shrunken, and are practically emptied 
of their mass of bacteria. 

It is a well-established fact, and has been ebwvn by a num¬ 
ber of independent investigators in varjoas-parts of the cotiutry, 
that the legumiuoua crop which heaps thbereles will exceed 
a similar ciop without tubei:plcjfr-by from 100 to 1,000 per cent.; 
Jiliat is, a field of cl<)V(»rjj:i*own on such poor soil that it would 
only yield 200 11). ^to acre would be so invigorated by the 
presence of_%^\]a>rcie-formina bacteria that on exactly similar 



feoil it would produce from 400 lli. to 2,000 lb. to the acres iiud this 
without any cost whatever for fertilizers and with very little 
more labour. In addition to the increase of the actual weight 
of the crop, tubercles also cause the plants to flower and fruit 
earlier, and the number of seeds produced is very mucli greater. 

Thus it will bo seen that it Is worse than useless to attempt 
to grow any leguminous crop without being coi'tain of the 
picseuce of the bacteria which ciuiblc the ])laut to fix fi*ec 
nitrogen. It would l)e much better to fertilize heavily and 
attempt to raise soirie more })rofitable crop than to inti'oduce 
clover or beaus or some other legume for the purpose of 
enriching the soil. It cannot be too strongly emphasized that 
unless the tubercles are present the leguminous crop is of abso¬ 
lutely no more benefit to a soil than wheat or i)otatos. 

While these organisms are pretty generally distributed 
throughout the earth, and it is (jnite possible in many parts of 
the country to grow almost any logiiminoiis crop and secure 
these tubercles, it is also true that certain regions are practically 
devoid of the right kind of bacteria, and that unless some 
artificial means of introducing the germs be resorted to, the 
crop will be a failnio. • 

AXITIFlOIAri INOCULATION OF TUB SOIL. 

In the past there have been two methods used in attempt¬ 
ing to bring about artificial inoculation. Naturally, where 
a certain leguminous crop has been grown successfully for 
a number of years, the soil will become filled with tubercle 
organisms, and by transporting this earth to new fields tlic 
organisms will thus become available for forming the nodules 
in localities where they previously had not existed. This was 
the means by which the soy bean organisms wore brought from 
Japan, and there are very few places in this country where soy 
is now grown that did not receive tlu'ir inoculation, indirectly 
at least, from the Japanese soil. 

There are two Horious objeetions to soil inoculations, how¬ 
ever. One is the expense ; for it rociuires anywhere from 500 II). 
to 1,500 11). of earth per aero to produce a satisfactory growth of 
tubercles, and if this has to be transported for a largo farm, 
the cost is almost prohibitive. There is .still anotlier and more 
serious objection, however, and that is the danger of trans¬ 
mitting plant diseases by this luetliod. Several of tho move 
serious diseases which attack crops are readily conveyed in the 
soil, and there are numerous cases on record wliere clisoasos of 
leguminous and other crops have been introduced into regions 
previously entirely free from them through an clTort to liriug 
about soil inoculation of the tubercle-forming organism. Con¬ 
sequently, if any s^afer and cheaper method could be devised 
for making these germs available, it would bo most desirable. 

A few years ago certain German investigators put upon the 
market a product known a.s nitragiu, which purported to be 
a pure culture of the root-tubercle oi'ganism. These (mltures 
were only adapted to specific crops, for it has been held that 
each kind of legpiminous plant has a special germ better adapted 
to produce tubercles upon it than any other form, and for this 
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len&ou it ^vas necess«iiy to use one oigaiiisiii tor clover, another 
t'oi ueas, and so on Tin-- pioparation, nitiaKiu, has boon used 
with vaiym^ sii(*t*<»ss abioad. Some experiments seemed to 
show til it it was ol the gieatest valiKs wliih' others weie 
complete lailuies in (U'inonsti ntiiiji* its woi tli The failures so 
fai oiitnnmbei<‘il the suc< esses, how'ever, that its manufacture 
has bec^n abruulonod, and it can no lon|»<T be obtained. A few 
attempts have been ma<le to use those (mltures in this country, 
and while some very satisfactory results were obtained, the 
nuniboi of failures was even greater than abroad, the varying 
conditions in\olvod in transportation and the length of time 
which el ipsod before the goims could boused being fatal to 
about SO pel cent, of the material imported. 

IMimOVKI) MKTITOI) OF lNO( ULATLION. 

A little more than a year ago the investigation of these 
nitrogen-fixing bacteiia was- begun in the Laboratory of Plant 
Pli>'biology of the Bureau of Plant Industry, with the hope of 
(hscovei ing home method of artificially inoculating sriils which 
were devoid of the proper organisms, and of ensuring their 
producing the desired result. It was soon found that the 
method in use by the (*eniian investigators was not adapted 
to the lilo of the orgauibin; that is to say, the use of rich 
nitrogenous food material, such ah decoctionh of the host plant, 
was nof calculated to produce an organism which would fix 
free nitrogen from the air. It was found that, while the 
bacteria grow luxuriantly upon huch media, they became less 
and less active, until eventually they lost completely this 
nitrogen-fixing power. It hocmed as though the large amount 
of nitrates in the media upon whi(*h they were grown made it 
no longer necessary to draw nitrogen from the air, and conse- 
(lueutly they deteriorated until they became of no more value 
than the common soil form-.. It has been found, however, that 
by gradually reducing the amount of nitrogen in the culture 
medium it i^- pohsiblo greativ to increase the nitrogen-fixing 
power of these germs, and that by proper manipulation their 
activity may be increased fioniliveto ten time', that which 
usually occurs in nature. Pia<*tical field oxiieiiments have 
shown that of two eultuies, one grown on nitrogen-free media 
and the other on a medium rich in nitrates, the first wdll produce 
abundant tubercles, wliilo the latter will be absolutely worth¬ 
less and tiul to produce a singh-j nodule. 

DISTRinUTION AND MKTUODS OK UhM OK ( UDTUKMS. 

Having secured an organism wdiich was able to fix such 
a large amount of nittogen, it was necessary to devise some 
means of preventing this property being lost, as well as to enable 
the cultures to be distributed in sufficient quantity to be of some 
practical use. H is now known that the bacteria when grown 
upon nitrogen-free media will retain their high activity if they 
are carotully dried out and thou revived in a liquid medium at 
the end of varying lengths of time By U'^ing some absorbent 
which will boak up millions of the tubercle-forming organisms 
and then by allowing these cultureb to become dry, tho bacteria 
can be sent to any part of the United States, ox the world for 
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that matter, and yet arrive in perfect condition. Of course, it 
is iiocobsary to revive the dry germs by immersion in water, 
and with the addition of certain nutrient salts the original 
number of bacteria is greatly increased if allowed to stand for 
a short timo. Frequently twenty-four hours are hufficient 
to cause the water in a pail to turn milky white with the 
number of organisms formed in that time. Thus, by sending 
out a dry culture, similar to a yeast cake and no larger in size, 
the original number of nitrogen-fixing bacteria may be 
multiplied sufficiently to inoculate at least an acre of land. 
,The amount of material thus obtained is limited only by the 
quantity of the nutrient water solution used in increasing the 
germs. It is evident, therefore, that the cost of inoculating 
laud is very small. The principal cost is in obtaining the 
organisms, but the methods perfected by the Department of 
Agriculture now make it possible to produce these at a com- 
iparatively small cost. Special facilities for increasing the culture 
on a lai*ge scale are being provided. 

The way in which this liquid culture may be introduced 
into the soil varies somewhat with the character of the seed to 
bo used and the area of the field to be treated. With large 
seed it is often more convenient simply to soak them in the 
fluid and then, after they are sufficiently dry, to sow them in 
the ordinary way. In other cases it is frequently more 
feasible to introduce the liquid culture directly into the soil. 
This may be done by spraying, or perhaps a simpler method 
is to mix the culture thoroughly with a wagon-load of earth and 
then to distribute and harrow this in just as a fertilizer would be 
handled. Inoculations of this character have been tiied on 
a large scale in practical field experiments, and the results have 
been so satisfactory that the Department of Agriculture will 
probably soon be able to begin the introduction of cultures into 
such localities as are now defieieut in tubercle-forming germs. 
It should be borne in mind that such iaoculalifuis are usually not 
neces‘5ary in soil that is already producing tubercles. While 
the introduction of fresh oi’ganisms will generally considerably 
increase the number of noduh^n, the effect upon the crop is not 
appreciable, and it is hardly worth the expenditure of time 
and labour necessary to make the inoculation. Wherever 
legumes that fail to produce tubercles are being grown, 
however, or in those localities where the soil is so poor that 
legumes will not grow and because of tho lack of the proper 
organismsS they can not make a stiirt, every effort should be 
made to get the bacteria into the soil. 

The following notes, containing more recent information 
on this important subject, appeared in the seventh and eighth 
Annual Reports of the United States Secretary of Agriculture, 
the former of which was published in the Yearbook of the U. S. 
Department of Agriculture for 1908 

The fact that leguminous crops, like peas and clover, can 
obtain nitrogen directly from the atmosphere when certain 
bacteria are present on the roots has been known for a long 
time, and many attempts have been made to cultivate and use 
these bacteria in agricultural practice, Attention has been 
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called in pnst i' 0 ])oi*tH to tlio progress tho Dopai'tinent has made 
in invostiKi'tinK this problem. At the time of the laftt ro])ort 
the reason for th(‘ failure of fonner work from a practical 
btandpoinl, botli in America and in Mnrope, had becui determined, 
and a ikmv, simi)l<‘, <*li('ap, and lhorou|j 5 hly satisfactory method 
of cultivaliiiK, <lis(ribiding, ami usiiifi: these nitrogen-p^athorin^j 
organisms for all impoitant erop', had been pei'fectod. During 
the past season the value of these bacteria lias been 
demonstrated in exlcnsi\o Held tests. (»ood stands of clover 
and alfalfa, vtd»<*h, <*o\v peas, ete., have been sccurod in soils 
whore, without tho bacteria, these croi)s were a failure. Tho 
fi(dd work also demonstrated that soil inoculation and seed 
inoculation are <‘<|ually valuable, so that either method may be 
used according to convonieneo. As a result of these experi¬ 
ments, the Ih'partmont is now prepared to furnish, in reasonable 
(piantity, organisms for all tho principal leguminous crops. 
Patents have Ix^en applied for, covering all the processes used,in 
oi'der to make tliem secure for general publie use. To enlarge 
the scopt' of this work and to <‘arry on the necessary field 
demonstrations, an iiicrcaHc in the funds of the ])lant 
physiological and pathological investigations has been included 
in the estimates. 

Extensive' practieal leasts wore made tho past season with 
nitrogen bacteria foi* use in connexion with the leguminous 
croi)s. Results have bo(ui even more' succs^ssfiil than was 
antieijiated. The several strains of bactmia sent out from tho 
Department have proved very valuable even on soils containing 
tho uncultivated oi'ganism in abundance The material for 
inoculating nn acre of soil costs the Dopurtmont about 1 cent 
per acre and the farmers scarcely anything to apply it. The 
demand for the organism is <‘onstantly increasing. 


CHEMICAL NOTES ON ‘BASTARD'LOOWOOD*^ 

The followingjioUv, by Messrs. Bonjamin C. (hnionberg and 
William J. (iies, werci r<‘produ<*ed in the November issue of tho 
Bulletin of the I)v)mvt)n(*nl of AgrivuUnve^ Jamaica, from tho 
Bulloiin oj the Torrei/ Bofauical Club of July 1004 : — 

During the past few years tho growers of logwood hi 
Jamaica liave been greatly disturbed by an apparent inereaso 
on their propei tics of an unmei'chantable variety of the plant 
known as ‘ bastard ’ logwood, t Tho exportation of this wood 
along with teal logwoocl has served to condemn all the logwood 
from tho districts which haveshi))})ed it.] 


* From the Now 'S^>rk Holnnical Garden, New York. Somo of the 
chemical work was done in the labomtory of physiological chemistry of 
Columbia XJnivcrsU>. 

+ B'’awcott : JiiiUeihi ofihv Uotanlcal Depart Jamaica, 1896, p. 179. 
4 Clipping from a Kingston, Jamaica, newspaper, sent to Dr, D. T. 
MncDougal by Mr, William Fawcolt (September 1901). 
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‘ Haatttvil ’ logwood clilTevh tVoni ll\o geiiiiiuo vaiioties, from 
the dyer’s standpoint, in yielding little or no hematoxylin, but 
instead a yellowish-green i)ignient whi(*h is of no value and 
wliieh, when a(luii\(ul witli the <*o»nniereial extia<*t, retlucert 
the cliaracterisbu' tinetorial properties of the lattei. Cliips of 
the ^bastard log\voo<l pres>ent a yellow, pale-pink, wdiite, or 
even choeolate-eolonred hiirfaee instead of the claik-i*(*<l or deep- 
purple, brou'/e-tinted <*olour of the best Jamaican or Mexican 
logwoods of c*()nnner(*e. Theie appe^ars to bo considerable 
uncertainty, oven whon the trees are (nit dowm, as to wliether 
the tre(‘ is ri'ally a ‘ mulatto ' (‘bastard ’) tree or not. What is 
know'll as a ‘miiLuto’ tree is l*re(|uontly dark enough when 
first cut to lead one to believe that it is a good red-wood tree, 
but instead of darkening Avith age as all tlio good ivood docs, it 
remains the same colour or becomes lighter rather than darker. 
The Hiastard’trec seomfi to be perfectly dry, and oven when 
the cliipa arc soaked for a long time in ivatoi*, they give out no 
dye.* 

Various thooincs have been advanced to explain the appar¬ 
ent increase in the ‘ bastard ’ logwood in Jamaica, Professor 
F. S. Karlo, after a thorough study of the situation in Jamaica, 
came to the following conclusions; t 

1. ‘Logwood is a variable plant showing marked differences 
in fonn, colour, and texture of loaf; time of blooming; form 
and extent of ribs on the trunk ; colour of bark, and especially 
in the colour and dye-producing quality of the heai’t-woo(i. 
Four well-marked varieties are said to be recognized in 
Honduras and three are usually recognized in Jamaica, but 
there are many other intermediate forms. 

2. ‘ “Bastard” wood is not the lesult of disease or of any 
lack of vigour. Tlie trees producing it are perfectly healthy 
and normal. 

8. * It is not the result of soil or climatic conditions, since 
“})astard” and normal trees are found growing side by side 
under absolutely identical conditions. 

I. ‘It is not th(‘ result of immaturity. Aged trees may 
producio “bastard” wood, while in normal trees the heart-wood, 
as soon as formed, contains a good percentage of hematoxylin. 
Those facts seem to point to heredity as the probable cause of 
the trouble. That is, that certain trees produce only “bastard ” 
wood because they grow from the seed of a “ bastard ” tree; or, 
in other w’ordti, that “ bastard’^ logw'ood represents a variety of 
Ftaematoxylon campechianum that normally produces little or 
.no hematoxylin, just as one Honduras variety has smaller, 
shorter, thinner and lighter-coloured leaves.’ 

Some time before Professor Earle made his investigations 
in Jamaica, we began, at Dr. Mac Dougal’s suggestion, a com¬ 
parative study of logwoods from that island, in the hope of 


* W. Cradwlck : Report to the ('Uairiaan of the Experiment Station, 
Kingston, Jamaica (April 1, 1U02). 

^¥AT\<iiJoiii*nal of the New York Botanhaf Oardeu t : 3, lOOJ ; reprinted 
in West Indian Bulletin^ Vol, IV, pp. 1-9, 
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finding definite olieinical difTei‘cn<*es, other than purely tinctorial 
oneh, between ‘led’ logwood and the ‘bastard’ variety, 
llnfortinuitely oui work in eollaboiation was soon unavoidably 
interrupted. We pr(‘sonf here \ery briefly, bow(3\er, sueh of 
our notes in this eoinu'xion as may be of geneial inter(‘st. 

Ki.kmkntaky Composition op IFkaut-nvooi). 

Kleinentary analysis of tyiiieaJ samples of (1) the red log¬ 
wood of eomnieree, (2) a ‘ bastard ’ variety somewhat resembling 
it, and (8) a second s])oeinien of the ‘bastard’ type yielding 
hardly any pigment to water, ga\e the follow ing results 


Table I.- -PekcentaciE klkmentahy c^omposition op subrtanc 
DRIRD TO CONSTANT WEIGHT AT 110 C.* 



(1) ‘Rc3d’ Logwood. 

(2) ‘ Bast 
(medium gr 

ard’ 

ade). 

(3) ‘Bustard’ 
(poorest (jiiality). 


ct 

II 

Ash 

Ot 

II 

Ahli 

c\ 

H 

Ash 

1. 

51-91 

3-08 

1*80 

51-45 

5*83 

1*39 

51-04 

6-07 

2-08 

2. 

52-00 

5-80 

2-06 

51*77 

0 03 

1*«8 

51-85 

5-74 

1*86 

8. 

52-12 

5-00 

1-71 

51-15 

0 03 

- 

51-00 

5-58 

— 

Av. 

52-01 

5-84 

1-86 

51-56 

5 90 

1*03 

51-18 

5-66 

1-94 


SUMMARY OP AVERAGES. 



(1) 

(2) 

(») 

General 
average, | 

Caiboii. 

52 01 

51-50 

51-13 

51*57 

Hydrogen . 

581 

5-90 

5-06 

5-82 

Abh . 

1-80 

1-08 

1-94 

1-81 

Oxygen 1 . 

42-15 

42-48 

48-21 

42-61 


* Only heart-wood was employed in this work. This was converted into 
sawdust and only such portions as passed through a very fine sieve were 
taken for analysis. The methods of analysis were those which are now in 
general use. 

t The figures for carlwii and li^diogen <iro calculated (from the data of 
direct analysis) for osA-Z/re substance. 

5 Calculated, l)y difference, for rrs/#-//w substance, 
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The itioS"t significant feature of these results is the tlecreasiug 
auiuunt of carbon ill tho ‘bastard’ wood. The diIToii‘nce.s are 
too slight to warrant any eniphusis, but are such as might bo 
duo to a lower percentage of hematoxylin, which is a pigmont 
of high carlion (and low oxygon) content (J, ,0 ,,. 

The (lata of the second h(*ries of anaiysis, given in Table II, 
show that the wood was not decomposeci in tlie process of 
drying to constant weight at 110°O. (first series) and that, 
therefore, the previous results wore not iuflnouced by that 
procedure. 


TABnK II.— Pmrohntaok blkmhntaky composition of 

SOUSTANCK DRIED TO CONSTANT WRIOHT AT 20 C. 



(1) 

0. 

il. 

HaO. 

1. 

40-00 

3*40 

CD 

CJI 

2. 

46-08 

5-24 

— 

8. 

17-08 

6-20 

— 

Average. 

_46-09 

5-28 

7-95 


0 . 


40-58 

46-87 

46-58 

46-68 


(2) 


11. 

H,0. 

5-28 

7-97 

.5-45 


5-45 


5-89 

7-07 


General Composition op Seedlings. 

In Table III we present the results of some analyses of 
seedlings of ‘ red ’ logwood and of the ‘ bastard ’ variety. TJie 
outward appearance of the two kinds of seedlings at the time 
of analysis was practically the same. Likewise, the differences 
among the figures in our table for general chemical composition 
are too slight to warrant any other conclusion than that the 
seedling metabolism was, in general, ossentiall.v the same in 
both varieties. The analyses were made twelve months aftei- 
the seeds were planted. 
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Table TIL—General (^ompohction op logwood hekdungs * 



Water. 

Total. 

Solids. 

Organic. 

Inorganic. 


'i 

Bastard. 

Red. 

Bastard. 

Red. 

Bastard. 

Red. 

Bastard. 

Leaves, a 

ceo-ss 

00 05 

/ 30-67 

39-95 

I" 37-08 

CO 

CO 

(2-59 

8-02 

I5fl 89 

— 

\ 40-11 

- 

187-70 

- 

12 41 

— 

h 

,‘56-27 

51-22 

43-73 

48-78 

11-08 

45-04 

2-00 

2-84 

c 

03*57 

00*08 

30*43 

39-32 

31-72 

36-50 

1*71 

2-82 

TTpper btein, a 

43-77 

38-34 

56-23 

61*60 

51-40 

58-29 

1-83 

3-87 

h 

30*00 

3101 

00*91 

05*99 

30-08 

03*09 

1 86 

2-00 

e 

43-68 

4o*89 

56-32 

54*11 

54 01 

52-60 

1-71 

1-61 

Lou er stem, a 

43-19 

39-90 

36-81 

00*01 

35-62 

58 32 

1-19 

1-69 

b 

36-83 

32-97 

63-17 

07*03 

61-63 

65-21 

1-54 

1*79 

c 

13-39 

41-46 

56-61 

5.5-.”) 1 

33*11 

51*11 

1*20 

1-40 

Roots, a 

' 67-93 

01-66 

82 07 

38-31 

30 52 

36-39 

1*55 

2-95 

h 

65-32 

70-.')« 

34 68 

■20 42 

33-20 

27-70 

1*18 

1-72 

c 


49-17 

1 

50-83 


46-87 


3-06 

1 


G0N(VISIONS FROM THE (tRNERAL ANALYTfC DaTA. 

All of the preceding analytic resultw make it evident that 
the chemical differences existing among these logwoods are 
quantitatively very slight. TJiey also make it appear probable 
that the variations in tho different samples of the wood are 
chiefly variations in the chemical chara(*teriHtics of the 
pigments thonisolves, wliich, as is well known, possess, as a rule, 
liigh tinctorial <(ualities even when they occur in only very 
small amounts. Our results in this connexion would also 
indicate that there ai ‘0 no structural difforonces among these 
varieties of logwood. They suggest, likewise, that even 
metabolic tendonenes in those logwoods are essentially the same, 
varying only, perhaps, in the course of events which involve 
relatively slight quantities of pigmont.t 


* Analyses were mode by the xisual drying and incineration methods. 
The portions subjected to comparative analysis wei‘e approximately of the 
same morphological location in each viiriety. The most significant differences 
seem to bo the slightly larger proportion of water in the ‘ red ’ wood and the 
relatively greater quantity of solids, ebpeolally Inorganic matter, in the 
‘ Irastard * samples. 

t These conclusions are in harmony with those drawn from other stand¬ 
points by Professor Earle (quoted on p. ^60). They wore arrived at indepen¬ 
dently by us and were included In our report, in December 1902, to tho 
Botanical Society of America before wo were awai*e of Professor Earle’s 
deductions, II. 17 ; 328, 1903, 
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Tinctorial Diffmrknckh. 

Tho forej^oing results having shown that the tlifTorences 
among those logwoods were diielly, if not solely, tinctorial, we 
next endeavoured to asecn*tain the extent of the iiigmentary 
variations. 

Our ftrst exi)oriiueiits in this eoniioxicni were efforts to 
detcTinine the relative tinc'torial intensity of extracts of 
different samples of lieavt-wood sawdust made with equal 
volumes of various solvents under similar <*onditions of 
temperature, shaking, etc., from tho same (piantities of 
material dried to constant weight at HOC,* Among the 
samples were several inferior qualities of red wood from 
dead and decaying trees. 

Table IV gives our first results in this connexion. The 
figures in that table denote the relative positions in a series of 
ten extracts--! indicating weakest colouration, 2 the pigmenta¬ 
tion of next higher intensity, and so on to 10, showing the most 
decided tinctorial effect. 

The shade of colour varied with each extractant, as would 
be expected. The following observations were made in this 
connexion on the colour of the series of extracts referred to in 
Table IV 


I. Water—slight yellowish-brown to deep reddish- 
brown.t 

II. 0*2 per cent, HOI—^faint-yellow to orange, 

III. 2*0 per cent. HOI—faint-yellow through reddish 

brown to bright red. 

IV. O’Ol per cent. KOH—chocolate colouration through¬ 

out. 

V. 0*15 per cent. KOH—deep-chocolate colouration 
throughout, 

VI. 0*5 per cent. NagCO, —chocolate colouration 
throughout; less than in V. greater than in 

VII. Saturated borax soliition—faint-yellow to deep 
I’eddish-yellow. 

VIII. Ether—faint-yellow to orange. 

TX. Absolute alcohol—faint-yellow to red, 

X. Acetone—faint-yellow through greenish-yellow to 
yellowish-red, 

XL Acetic ether—faint-yellow to deep reddish-yellow ; 
brighter than in VIL 

XII. Chloroform--no colour in some, faint-yellow in 

others. 

XIII. Benzol—no colour in any. 


* Drying occurred rapidly and seemed to have no transforming pfl'cot on 
the dust. This fact y, as noted l>efore in another connexion {\\ ‘252). 

+The colouration intensities are indicated progressively from 1 to 10 (see 
table IV). Individual exceptions are not referred to. 
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TAliLK IV. 

KiULATIVK PIOMKNTATION OI^ VARIOUS KINDS OP LOOWOOI). 



Extractant. 

A* 

B 

0 

1)1 

K 

E 

G 

11 

r 

J 

I. 

Water 

1 

2 

3 

10 

1 

i) 

7 

5 

8 

9 

II. 

0‘2 pm* cent. IlCl. .. 

1 

2 

5 

7 

0 

3 

4 

10 

0 

8 

III. 

2‘0 per cent. IICI. 

1 

2 

1 

3 

5 

(5 

7 

8 

9 

10 

IV. 

O'Ol per cent. KOH. 

1 

2 

4 

3 

5 

0 

7 

8 

9 

10 

V. 

0*15 per emit. KOff. 

2 

i 

1 

3 

5 

7 

6 

8 

9 

10 

VI. 

0*5 per cent. 

Na, CO, 

2 

2 

1 

0 

4 

5 

7 

8 

g 

10 

VIII. 

Ether 

1 

o 

5 

I 

8 

7 

0 

0 

3 

1 

10 

IX. 

Absolute alcohol 

I 

2 

1 

3 

0 

5 

i) 

7 

8 

10 

X. 

Acotono 

1 

2 

1 

3 

5 


0 

7 

10 

8 

XL 

Acetic ether 

1 

2 

3 

4 

0 

7 

5 

9 

8 

10 


Average 

1-2 

2*3 

3 1 

4-0 

5*1 

1 

6*1 

6*7 

7*6 

8-2 

9-5 


More important, liowover, than tho variations in the shades 
of colour in the extracts was the fact, alrea<iy noted, that tho 
Hoquence of colouration intensity (in extracts inacl<‘ under like 
conditions in d(*tail in oa<*h seiics) raried with each solvent 
(Table IV). Thin rosnlt not only shows that the coloms of the 
woods are not <lue merely to (lilTeront anionnts of tho same 
pigment, but also lu'ovos that tho pigmental y difTerenees are 
caused either ta,\ varying proportions of at least (wo jiignients, 
or by the sain<^ pigment radical in more than one ehoinical 
condition in combinations, it may be, of (lififerent solubilities 
and stoichiometric relationships, and of different disrioeiable 
tendeiieieH. 

Relative tinctorial ililTerenccb and variations are further 


'‘d -‘Bastriwr poor) ‘Basiard’ (\eiy pool). C Iminature 

wood of \ai*>ing tints. /> ‘ Purple’ (from tiee ou extremely poor marb 
bank ; tiee mature, but dead in ue«irly all parts, iiu hiding the roots). JS * 
Immature wood ol Milling tints, F * BastHwl* (medium grade). O R(»d 
(tap toot ot iieail> dead tree). II Bed (tiee o\ei ilpe ; wood boted !>> ants). 
J Ke<l (tiom ro()tH of dea<l tree). J Bed (best gwwlo). 

1 This sample eoulaiaed several pigments. One of these was imrplish 
and quite unlike any in the other samples, The i)igment w'hs enjicciall^ 
soluble In pateu It was not oidinui'y hematoxylin. 
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shown in the following sample data, which indicate the 
quantity of water in c.c. added to 10 c.c. of 0*5 per cent. Nag CO, 
extract (Table IV) in order to make the tiiictoidal intensity 
approximately the same throughout the series.* 

Taulb V. 


Sample of 
logwood. 

Water 

added. 

Sample of 
logwood. 

Water 

added. 

A 

3*6 C.C. 

G 

7-5 C.C. 

B 

3-5 „ 

Dt 

lo-o „ 

1 F 

5’5 „ 

H 

100 „ 

K 

7-1 .. 

1 

12-2 „ 

G 

7-1 

J 

17-8 „ 


The letters correspond to those in Table IV, 

The tinctorial se(iuence after the above dilation is different 
from what it was before dilution, as may be seen from the 
following summary 

Table VI. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Befote dilution 
(Table IV). 

c 

A 

B 

E 

p 

I) 

G 

H 

1 

j 

After dilution 
(Table V). 

A 

B 

F 

E 

G 

G 

D 

H 

I 

j 


The above facts are in further harmony with the foregoing 
conclusions regarding cause of colouration, effects, and relative 
differences. 

Dilute aciueous extracts of two samples of red logwood and 
of one medium-grade ‘bastai*d’ wood all showed a similar 
yellow colour by transmitted light. The shades of colour did 


•Dilution ot D wltli an equal volume ot water tuiiiished the bases of 
rolouration or the comparative obsen atlons. 

I This colour w'as of the same intensit\ as the rest, but not the same 
shade. See foot-note above. 

1A sunilai change in sequeiue oi tinctoiial inten6>it> attei dilution wan 
also noted in othei extiticts. 
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not differ noticeably except in degree. In stronger extracts of 
equal concentration the first two appeared more reddish. 

Treatment with alkalies, volatile and non-volatile, tui'iied 
the colour of the led logwood extracts to a blood-red passing 
into pui))le, wheieas in the bastard extract the shade of yellow 
was merely deepened, i)as'-ing into the dull-broAAii colour of 
faded oak leaves. Dilute and concentrated mineral acids 
tinned the yellow of the dilute aqueous extracts of the red 
wood into a colour ranging from orange to bright-iecl. In the 
‘ bastard ' extiact no such change was perceptible. 

Those differences in the behaviour of the two sets of 
aqueous extracts toward acids and alkalies correspond to the 
difTererices botvNoeir the reactions exhibited toward the same 
reagents by a freshly prepared solution of the commercial 
‘ extract o£ logwood,’ and a solution four weeks old that had 
faded to a stiaw-.A ollow. 

Tire chemical altoratioirs undergone by tire aqueous 
solution of the connnercial extract are accompanied by such 
a (le(‘ided change in colour and in chemical properties that front 
a coriiparalrvo study of such extracts we expected to learn 
something definite regarding the actual diiferencos between the 
pigments in tlu' heart-Avood of * red ’ logwood and in that of the 
bastard variety. Wo Avero unable, howe\'er, to do so. 

Kxperimeirts Avere started to determine, if possible, the 
relations of light and of air to the discolouration of solutions of 
logwood extracts. In a feAV Avooks all the prepai'ationa had 
boon attacked by growths of PvnicilUvm, RhhopiiSf and other 
fungi. After filtration the solutions showed no appreciable 
differenc*es in shade or colour. But on diluting these filtei*ed 
solutions with tAVo parts of Axaitor and eventually Avith eight 
parts, ditt'ercnces woi*e readily observed. 

The solutions wliich had been in the light showed no 
change in colour, whereas those kept in the dark had become 
distinctly yolloAV. The extr'acts to which the air had free 
access manifested the greatest changes. 

Solid Mattkr in Louavood Extrac’ts. 

We desired to ascertain, in comparative dot(n*minationH, 
the (luanlitiis of solid inattcn* in aipieous extracts of the various 
logAAoods under investigation. The absolute amount of solid 
substance in 100 c.c. of the extract Avas always small—less than 
0 02 gram. In the diying process slight decomposition seemed 
to result and peifectly constant weights could be obtained 
only after a long time. Although the absolute changes in 
Aveight were only very small, the propoitionate variations in 
quantities ho slight Avero quite large. For these reasons no 
comparative observations were attempted in this connexion. 
The u'^e of very large volumes of extract, to reduce the 
comparative elTects ot the variations referred to, was 
impracticable. 

The general ((uestion of the physiology or chemistry of 
])igment-formation in the heait-wood Avas not approached at all, 
nor were tlie histological characters of the varieties compared^ 
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There can be no doubt that ‘bastard' logwood is, as 
Professor Earle also concludes (see p* 250), a distinct variety or 
subspecies of Hacmatoxylon campechianwn, notwithstanding 
the slight morphological differences that distinguish it from 
the ‘ red ’ logwood and * blue ’ logwood. 

That there arc species which are not at all distiuguiHhable 
from one another externally, but which vary in their 
physiologiciil i)ropertlos, is a recognized fact,* and the ‘ bastard ’ 
logwood may simply be a new example of the same phenomenon. 
A parallel case would seem to be furnished by the black locust 
(Robinia pseifdacacia), the wood of which is described by 
Sargontt as being ‘ reddish, greenish-yellow or white, accordiny 
to locality but the yellow and white varieties occur side by 
side in at least one locality. 

Summary. 

1. The most faignilicaiit fact shown by elementary analysis 
of the heart-wood of typical specimens of logwood was the 
lower carbon content of the poorer wood, which may he due to 
lower pigment content, hematoxylin being a compound contain¬ 
ing nearly twice as much carbon as oxygen. 

2. No morphological differences arc discernible between 
red logwood and ‘ basttird ’ logwood in the young seedlings. 

8. Analyses of the various seedlings agreed too closely to 
warrant any conclusion but that the metabolism of the 
seedlings was essentially alike in the two varieties. 

1. The chemical differences between red logwood and 
‘ bastard ’ logwood are very slight, and are probably due to 
differences in amount of pigment, 

5. Extractions with various solvents gave solutions of 
different colours, and also of varying orders of intensity in the 
several series, indicating the presence of at least two pigments 
in varying proportions, or a pigment radicjiil in dilToront 
combinations. 

(5. This was confirmed by the fact tJiat the order of 
colouration intensity of a series of exti’acts was altered by 
diluting with water. 

7. A<ineous extracts of the two varieties of logwood gave 
diffeivnt reactions to a<‘uls, alkalies, and other reagents. The 
difference's are i)arallel to those between a fresh aqiieons 
solution of eonimerclal logwood ‘extract’ and the same 
solution after it had become dis(!oIoui*ed on long standing. 

8. Attempts to detenniae tho conditions of the discoloura- 
tions of solutions of commercial ‘ extract* failed to yield 
definite results, but indicated, in general, tliat darkness and 
air are favourable to the change. 


* M\UatlonHtheonv^ \tL lt)0l. 

f Sargiait: CaUtlogne offkv Forenf Trees of North Amerivn, 13. Washing¬ 
ton, 18S0. 



SUGAR-OANB CULTIVATION IN HAWAII. 

Ill \io\v of tho In 1*^0 yi(*I<ls of* su£rai-(‘an(‘ Iluit aio 
coninionly obtained in Ihe Hawaiian Islands, it, is (*onsid(‘iod 
tliat planters in the West Indites nii^ht usid'iilly Ix' pul into 
po^ses^ion ot* inl'ornialion w^illi i*e^>ai*d to tli(‘ sugar industr\ in 
Hawaii. The follow^ing e\traets hixvo, 1‘or this purpose, i)een 
earefully seleet(‘d, principally* trom reports ol* ('onnnittees of 
the Hawaiian Sugar Planters' Association piihlisJied in the 
IlomiiUiu Pian/ci'H Monthly, tlie onieial jniblieation of the 
Association: 

Th(^ cultivation of sugar-cane and the manufacture of 
sugar, says a Penang planter, is without doubt more carefully 
studied and carrii'd on in a systtunatic inaiinei* in the Hawaiian 
Islands than in any other part of the wun*ld. 

Th(^ irrigated lowlands produce the largest, crop'-, for the 
simiilo reason that by the regulaiity of tlie appli(*ation of 
water th(' growth of th(' <*au(‘ is a sturdy and newer suITers 
fioin dry spells. Hood crops in tlu^ Ibnvaiiau Islands pioduoe 
about 12(1,000 Ih. of cane, or 18,000 lb. of sugar per acre. 

Most of the flourishing plantations previous to the annexa¬ 
tion of the islands by the Ibiited States of America, wdiieh 
brouglit about a eousiderahle rise in the iiriee of labour, 
produciKl sugar for less than $J].‘>*00 gold ])erton. Ijabourat that 
time c(Ht about oOe. per day, w'hih^ at this time it is about 
$1*00 gold, wdth a tendency to rise. 

The analyses of the soil, and the aj)plieation of proper 
fertilizers have, for the past few years been a mattei of groat 
advaiu'enumt in the sugar industry. 

Soil that would, without fortiliz(‘rs, produce 4 or 5 tons of 
sugar per aero, wdll, with the appli(*atiou of suitublo fertilizers, 
piodiiee about double the outturn. 

No (‘xpense or trouble is siian'd in having the soil analysed 
by experts, to find out what particular fertilizer would be most 
suitable, aiul wliat sort of cane woukl bo likely to thriven best. 

Seed is freely ('xehangixl between the planters on the 
different islandH. The tiioory of fertilizing is that it is 
neces^-nry to fiut back into th(‘ soil just what the cane takes 
out of it, and in that way ahvays keeping the soil up to par. 
(Ifaimiian Plantorn' Monthly, *]\ily 1002.) 

PLANTINH AND UIJLTI VATfON. 

BRKAKINO ANP i>bOUGHING. 

The methods of breaking np or tilling the soil for seed-bed 
are varied, dopondiug on locality and depth of soil. On Oahu 
Maui, and Kauai steam-ploughs are chiefly iised, but only a few 
sets on Hawaii, as that island has only a limited area of land 
adapted for steam-ploughing. The capacity of steain-plouglis 
ranges from 10 to 15 acres per day ploughing a depth of 1 foot to 
2 feet according to recpiirements. In districts with light soils 
where animals are used for ploughing the old style of 
hand-plough is fast being replaced by the latest design of 
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‘Sulky’ and plonglis. In the Hilo distiict most oC the 

round ploughing was formerly done hy light wheel walking 
ploughs drawn hy tlirwanimaLs enttinga furrow of from 12 to 
10 inelios, about 0 inehes deep, and ploughing about l^aorofl 
a day. The‘Disc’ plough has now beeoine the favourite and 
aimrnboi* of planters use it exelusivcly, elaimiug better results 
from the more comidete ])ulvei*izing of the soil, an<l espeeially 
from its adaptability to throw apy extra d<^pth of furrow or 
subsoil dir(‘eily on the surface \\ith inei’oase of exposure to 
atmospheric infhionees. Several designs of harrow ar(‘ now in 
use for the tilth of our soils before furi'owing, but the ‘Spike’ 
or ‘ Drag’ harrow is more generally used than any other. 

FUUROWINti. 

The land is farrowed on an average about 5 foot apart, and 
the depth of the furrow de])ends on the amount of surface soil or 
vogc^table mould. Some furrow-ploughs are entirely too heavy 
and clumsy, and could be greatly reduced and improved. The 
Ijaiulles of the ordijiniy furrow-plough are too liigh and too 
short. A change in a ftirrow-plough came under our notice 
this year that had been reduced in weight 100 lb., the handles 
made longer, and, instead of fastening them on end of beam, 
were lowered by placing them in the body of the plough, and 
so giving to the operator more purchase over the plough. 
There is just as much economy in saving manual labour and 
mule-power in the fields as steam in the mill. 

Various implements are in use to loosen up the seed-bed 
after the furrow-plough, viz., sub-soiler, small-plough, small- 
harrow, or cultivator. The Hilo Sugar Company use two 
sections of a stubble-digger to revolve in the bottom of the 
furrow, fitted on a small frame with handles, and drawn by one 
animal, the implement stirring up the bottom of the furrow to 
a depth of (5 iiicln^. At Onomea there is another device for this 
work ; two .small .sub-.soilor discs, of about 14 inches diameter, are 
attached, faeeiinvaids, to a small sub-soiler and drawn after the 
furrow-ploughs, thereby widening the furrow and leaving an 
excellent becl for si‘ed-cane. (Ibid., December 1902.) 

Pbouaiomi. 

Now, with respect to tlie depth at which they plough, 
when you are discussing Hawaii and the phiuting of sugar in 
tliose islands you have to take into con.sideration tliat there 
are two distinct classes of planters on the islands; one class 
on the windward side, wdiere there is an abundance of rain, 
(sometimes too much); the other on the leeward .side of the 
island, where they have no ruin, and consequently irrigate. 
The two customs of planting, jneparation of soil, etc., are 
therefore entirely different. On the windward side they plant 
similar to us iu Louisiana'; they prepare thel'^nds with ploughs 
and they have rows uniformly 5 feet wide all over the island. 
I found the rows nowhere wider than this. It seems by 
universal consent they have come to this width. On the 
leeward side of the island I had the good fortune to see them 
plough. They break the land with steam ploughs-five-gang 
ploughs. The one 1 saw was running 3 feet deep—a tremendous 
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depth. They were ploughinc; and breaking the soil, pulver¬ 
izing it very finely. I will have to ->ay, howev(‘r, in cider that 
you may appreciate this fact, tiiat tlieir lands are voleanie, 
and do not i)ossoss that ])lastieity that oiivs do. In other 
words, you can get a very good idea of their soils if yon will 
take our ordinary biaek-bats and piilviu'izo tliein. It is well 
known that wlien you take pidverized bricks and analyse 
them, they have lost their plastic properties; they never run 
together. Tlicrefore, thcii* soils being voleanie, emitted in the 
melted condition, disiutegrato either naturally, tlirough the 
oidinary methods of watering or through some agent wliich 
1 need noc stop to explain here, which is emitted along with the 
rock. These soiN disintegrate and form a powder very similar to 
l)ulvorized brick-bats, and therefore do not run together at 
all—do not bieak up into Intnp^, but pulverize prettily. Having 
ploughed ill tliis way, they lay the rows along the lines of 
levels. Contrary to imblie opinion hero, or away from the 
island, the sugar lands in Hawaii arc by no means level. They 
roll very ra[)idly fr*om the sea-coast upwards. Now, they lay 
oil* rows, 5 foot apart, and use a double-decked mould-board 
plough, drawn by eight mules. They lay the rows oJT 5 feet 
apart and tlu^y go HO to 32 inches deep—they ])lant cane this 
depth, using the tops of the cane, wliich is ))Iauted in one 
continuous row of tops. As soon as they are planted, a little 
stream of water is turned on the cane, and right behind come 
Chinese with hoes, wlio draw a little dirt about 2 or 8 
inches over the cane, and in six days the eauo came up 
making a good stand. I saw that accomplished while 1 was 
there. That is the method of preparing tuo land. Irrigation 
is continued, and after each irrigation the hoe follows and 
draws a little dirt over the cane. Water is one of the great 
troubles they have over there; hence tliey have to be very 
economical in its use. They irrigate with a stream of water, 
at each irrigation, which you would laugh at here. It is a little 
trickling Htream —a small rivulet tritikling down tlie centre of 
the rows. The Chinese come immediately behind it and draw 
the dirt over it in order to conserve the moisture. As fast as 
one row is laid, the water runs inmiodiatoly after it. That 
is the melliod of preparation for planting on tlie leeward side. 
On the windward side, tney do as wo do. They put the cane 
in slight ridges. I may also remark just liere, that that soil 
is perfectly porous and that the rains falling upon it from the 
mountain side ponetiato it immodiatoly—it goes right down. 
(Professor Stubbs’ description of cane idantiug in Hawaii: 
Ibid., December 1900.) 

In this territory we have localities whicli suffer periodi¬ 
cally from droughts, and plantations which receive rain 
to spare. We have high temperatures and the reverse. 
We have lands that are extremely rocky; others without 
a stone on them. Wo have flat plains in one place and lands 
crossed by gulches, varying in depth from 20 feet to 1,000 feet. 
Wo have windy districts and districts with no wind. We have 
rieh soils and poor soils, deep soils and shallow soils. In fact, 
we have every tropical cane-growing condition to labour under, 
Mr. A. Moore, of Kilauea, in a letter to your Committee 



pi‘aolic*alIy voice<l the experionoo of all the* managers of Hawaii 
when he said: ‘ KaeJi plantation has its own eonditions to 
govern its work, the manner of doing it and its cost/ 

Your Ooiiiniitt<‘e forwardeel (ifty-two cireulars to the 
plantations of t his t(*rritory and received thirty-six rcjdies : nine¬ 
teen of these w<n*e from irrigateel ])lantations, and seventeen 
from non-ii rigated plantations, elassifh^d as follows : 

From Irrigated Plantations. From Non-irrigated Plantations. 
0 on island ot Oahu 1(5 on island of Hawaii 

4 „ M „ J\Iaiii I „ „ Mani 

i) 1 , 11 ,1 Kanai 

Total 10. Total 3 7. 

nUMPAKATION OK THK SOIL. 

Tills may be brielly summarized by the statement that the 
UiMieral iiraetiee is to plough as deep as ])o-.sible, either loosen¬ 
ing the subsoil below or without tiiruiug up mueh of it. Where 
lands are rocky or diilu-ult to handle otherwise*,, the 11-incli 
break<*r is generally u'-ed : where the lands are not so hilly, the 
disc plough is in general uso; and whore fieddsare broad anrl fairly 
Hat, as in the middle portion of Hamakua, the western end of 
Kohala, and on irrigated plantations, steam-ploughing imple¬ 
ments of ^ Fowler’ make have been found the most profitable. 
Briefly sunimariz(*d, tlie results from thirty-six replies to 
eirculars received are as follows : 

20 plantations use steam iinploments 
5 plantations use breakei^s principally 

11 x)lantatioiiP use disc ploughs with subsoil attach¬ 
ment pi iuci pally 


Total 8(5. 

Vour (V)inmittec refeis you to a veiy valuable eommmnca- 
tion from JMr. Jno. JM. llorn(*r, of Hamakua, whieh is appended 
to this I'eport on the advantages of the ‘ disc*' plough. From 
(iala leeeived from diireront luanagors, the "Heeretary’ dise 
])loaghih used in Ililoand Kohala,ami the* Venieia’dise plough 
in Haimuiua, Tin* main thing to bo noticed is the npidication 
of the • <lisc’ iiuinnmd ploughing, wherevoi* praetieable, instead 
of the old-fasluoiKKl mould board. It light<*ns the drought and 
breaks up the soil better. Will someone say wliy the ‘ disc* ^ 
principle cannot be carri(*<J out in our steam-ploughing 
implements in place of the old-fashioned mould-board V Ten or 
twelve years ago there was not a single di'-c plough in Hawaii; 
now they are being used wherever eireumstanees permit, and it 
would appear that if the principle is the same the adoption of 
the‘disc’ in steam im])lements on lands free from rocks is 
merely a cpiestioii of strength and material. At any rate, the 
question is worth looking into. On the plantations of Waialua, 
Oalm, and Bwa tliere has been introduced a large implement 
used in second ploughing called the ‘ Oliver ’ ploughp^ I’lits 
t\ 80-iiich plough attached to the * Fowler ’ steam apparatus. 
■Where the soil is deep and free from stones, this does excellent 



work, roa<*liiiif? to a (iopth of tVoni 28 to in<*hos. TIuh .sort of 
second ploujfhinj; is expensive. A set of 20 horse-power 
‘ P\)wlcr'ploughs, with this iiuphnnent, goes over but 5 acres 
or so per day. At the same time, the results obtaiiuid fully 
justify th(‘ <'xti‘a cost. At Mwa, the liighest yields ovei* 
obtaim^d from ce.rtiiin iiehls were those i)Ioughed to a deptli of 
;J0 indues with the ‘Oliver' plough. 

Ft is a strikiiur faet that all of the plantations, when^ the 
nature of tlui land will allow, use steam-plough implem(‘uls iti 
the pr(‘i)arati()n of tlieir soils. Ft undoubtedly costs mueli more 
than animal ])loughing, but the soil is In so much better 
comlition, and the return ])er acre so iniudi euhaa<*ed that tlndi* 
use i--of great linaneial benefit. (Ibid., December IfXKh) 

I»LANTIN(f. 

The g(‘n(‘ral method of planting is to place the s<‘cd in the 
furrow by hand, butt to butt, and covered to a depth of from 
2 to 8 inches. Many amusing notions still hold sway in the plant¬ 
ing season. Home preder the top of tlic sc^ed left uncovered to keep 
the seed alive ; others demami the seed planted whiclnwer way 
the wind mostly blows. In llamaktia this year, a Japanese eom- 
l)aiiy threw up a co-operative (M)utraet on the ground that 
the seed was not jdanted so that it would grow the prevailing 
way of till' Avind. Suflieo it to say, that tlie young plant from 
this dooni(*d seed is as far advanced to-day as tlio plant from 
seed of supimsed more favoured <*onditions. 

The cpiestion of cailtivation by animals between the cane 
rows is still much discussed. We firmly believe that wherever 
it is practieablo, cultivation between the rows should be done 
with cultivators drawn by mnlc-power. A man and a muh' 
wil.h a cultivator or small plough can perform as much work 
as ten men with hoe^. It seems, therefore, fair to assume that 
this mattci* of detail should have careful attention, and 
espe<!iiilly at a time lik<‘ the present wlicn labour is very scarce, 
and th(‘ markoti for sugar ruling low. On nearly all un-irri- 
gated plantations tlie land is freely stirred up and weeds 
contr<dled IxU/ween the young eaiie rows by mule-power; the 
exceptions ar<‘ on tlu)S(‘ plantations where stony ridges and 
other conditions mak(‘ it impracticable to place animals in the 
young crop. Some planters still contend that using small 
ploughs in young plants is detrimental be(*ause they cut off too 
many young roots. Hut in rainy districts, where cultivation 
with stnall ploughs has he(*n adapted for many years, it is now 
generally conceded that nuih‘ cultivation is most beneficial to 
young cane in that it thoroughly loosens uj) the soil for the 
cano roots to spread in, and improves the condition of tlu^ soil 
by frecpient exposure to sun and atmosphere. A small plough 
of about 8 inches cut, and drawn by one animal, is considered 
the best size for cultivation iu young cane. In addition to the 
ordinary cultivator and V-shaped harrow, there is the ‘ Horner' 
cultivator, now much in use, and especially in the Hilo district 
where weeds grow in the night. Tlie principle of this 
cultivator is dilTorent to that of the ordinary implementss 
Ac(*ording to the <|uantity of weeds to b(‘ handled it drags 



tliora into i)ile9 about 20 or 30 feet ai)nrt, tlioveby concen¬ 
trating the weeds over a mueli sinallor area than if 
loft scattered over the entire row as liapi)onH witli the 
ordinary cultivator. Wo iniglit make mention of anotlnu* 
labour-saving implement, and f(u* the puiposo of this i*eport 
■we will call it tlie ‘ llillor.’ This is a device for throwing earth 
to tlio young cane. It is sha})ed like a snow-plough, aiul makes 
an excellent finish to a field of young cane when the growth is 
such as about to cover the rows. Mr. Albert Horner (Kukaiau) 
has been expiTimenting this year with a new implement for 
hilling ratoons. It consists of two 10-incli discs placed on cither 
side of a goose-necked beam, and with a subsoiler attaclied 
behind to loosen the narrow rim loft by the discs in the centre 
of the row. The implement is drawn by three animals, and 
operated by one man. Tliis season JMr. Horinu* has hilled up 
all his ratoons with this 5mi)lement, and weean certify tliat it 
makes far superior wcu’k to the ordinary method of hand- 
plough and barrow. Tlie soil is thrown up to the cane in 
a finely pulverized condition; and also there is a saving of 
labour in that one turn of tho implement in each row completes 
the operation. (Ibid., December 1902.) 

Jn the Hilo and Hamakua districts furrows are run, as 
a rule, from 5 feet to 6 feet apart, and in Kohala 4 feet 6 inches 
apart. In other parts of the territory the average is 6 J feet. 
This last spacing applies also to irrigated plantations. Tops 
are everywhere preferred for seed, and where these cannot be 
obtained, either plant or good first ratoons are used, depend¬ 
ing in either case upon the appearance of the cane, and the 
development of tlie bud. Seed, in general, is cut from 8 to 
12 inches in length. The greatest diU'erenco to bo noted is in 
the placing of seed canes. In one district this varies from 
* overlapping ’ to setting 8 inches apart. In general, it may be 
said tliat in the poorer mauka or rocky soils, with heavy 
rainfalls, seed is overlapped, and that in localities of lesser 
rainfall or possibly richer soils, seeds are placed either end to 
end or several inches ai)art, dejionding upon quality of seed, 
soil, and season of the year. With an early plant in the warm 
months of Juno and July seed is, as a rule on irrigated plantii- 
tions, spaced a few inches apart, (lermiuation is thou at its 
best, and there are fewer * misses ’ which can be replanted in 
good season. But, as a rule, tlie later seed canos are phuvd 
end to end ; or, if very late in the season, overlapped so as to 
ensure a good stand, an even start, and to avoid replanting. 
(Ibid., December 1903.) 

STRIPPING. 

The removing of dead leaves from the cane, generally 
called ‘ stripping,* is a process in our cultivation that is very 
essential for the proper development of a cane crop. Where 
the crop is not exposed to drought for a long period, the best 
results are usually obtained from cane stripped some months 
prior to harvesting. Stripping also reduces the amount of 
destruiJtion caused by borers, rats, and other pests ; lessens the 
cost of cutting and allows of sending cane to the mill free form 
a coating of dry leaves, which is very much against good 
extraction. (Ibid, December 1902.) 
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The pros and eons ol this ha\e probably been as mneh 
(liboussed in the Assooialion as any oth(M‘ ])ortion of the 
industiy. On the Island of IlaAvaii, with not as a rule an o'^tra 
he‘ny K*‘<>wth of cane, so that for two strij)i>inj?s the entire eos< 
runs from $10*()() to i|>15-()(), and because of the lainy wisatlun*, 
especially in Ililo and jKU'tions of (li(» Ilainakua di^lncl, the 
nianaj?ers are unanimously in fa\our of stii])])in ^4 When, 
howe\er, we come to consider the (|iu‘stion fi'om the view ])()int 
of thc‘ iirift*ded conc(n*ns, where the districts are t»enerally 
known as 'dry,' and an lien^ the cost of stripjjinu: is much 
i>roater and frecpiently double that of lla\\aii, there is not 
the same unanimity of opinion. Seven out of sixteen irrigfateci 
plantations, from whom leplies w^’cro received, do not strip 
their canes. The remaiiuhu* advocate stripping for vaiious 
reasons. It would appear to your (lommiltee that wdiore the 
expenditure for stripping per acie is as large as it on some of 
the irrigated eoiieerns, tliis matter might well be tested at the 
Kxi)eiinien1 Station for tlie pinpo'«e of obtaining data on the 
subject. This test, of com sc, w’’ould jiot settle tlu' (jiiestion for 
all plantations on aceount of diiTerences in loeal (tonditi(»i‘», 
such as tcmi)eratur(s slow or (|uick ripening, rainfall, insect 
posts, ct<‘ But the lesulls certainly would ])rovide food for 
tliought and be a lorerunner of tests at each ])lantation to 
settle thi<- important (|uestion. 

u vrooNiN(J. 

In the matter of long ratooning, the grt^at prepondeiance 
of opinion is, that they are as profitable as plant cane, especially 
on irrigated lands. Kunu but eight plautationsout of thirty-six 
have we j*eeeive(l word that ratoons are not considered as 
lU'ofitable a*- plant cMiie. On tJio other hand, the weight of 
evidence is against short ratoons as oi)pos(>d to cutting back. 
Of coui’se, there are conditions and circumstances where sliort 
ratoons be(*ome piotitable. One is cited by Mr. Stodart, of the 
McBryde Sugar CJom])any, where 500 aeres yiehUal 1*11 tons 
sugar p(*r acre, which w’^as probably exceptional. Of these 
conditions, each manager can be the one to judge, 

Pi». 

Tin* 7natter of hilling up irrigated ratoons is in greiieral 
favour on Kauai and Maui. At an av<n*age givcm cost of from 
$1*00 U) $0'0t) p(»r acKs the estimated returns aie from / ton 
to 1] tons of stigar per acre. Tins is a large return for a srnnll 
expense. This operation is not yet practised to any extent on 
Oahu excei)t at one plantation. Kxi])eri»uouts are being made 
at one other. The operation consists iu ploughing <leoply and 
loosening soil between the furrows with a 10-inch plough pulled 
by two mules, hitched tandem, and followed by the bpreading 
of the loose, ploughed earth against the canes by luoanb of 
a V-shaped machine; the ratoon canes are thus on the hilled 
portion and water is applied in the hollow space between the 
cane rows. It would api>ear to your Committee that where the 
atoon furrows are shallow, hilling up is an excellent method 
o adopt, but that wh(n*e the furri)ws are deep, the advantages 
are not so mauifeat. In an experiment, carried out at Ewa 



with (*aiip 2 LVt^t hip:h, a portion of the stalk was biuiecl, 

owiiif? to tho depth of tJi(‘ fuiiow. Tliis e\peuinent, ho^\evol, 
will not bo e<)in])lot(*d until the oan<‘ is ground and results 
known. 


IMIM.KMIINTS AND ( DI/riVATION. 

The i»onf‘uU inaetioo is to use eultivator and hors<‘ plough 
iu tho Ililo district, and, on account of ckcossivo iMinlall, to fill 
in tniTows and to hill uj) plant cancs as fast as ciicuinstancos 
permit. In those distiicts of lesser laintall and occasional 
drought, such as Kohala and tho wo'-tenii poition of Hainakua, 
tho gonoial ])ractico is tJio iexcise of that in llUo. On this 
sub,jc(*t Ml h^nbes, of Kukiiihaole, wiltos as follows:‘Do not 
helievo in lillini; iu plant tiuiows, foi just as much as wo (ill in, 
that much inoio we have to hill uj) on ratoons. Then, when 
thoe\ 11 day of di ought comes, tho^e cancs whicli are i noted high 
aie the fiist to sultei, as the hilled \x\y ])ai*t diios (piicker than 
if, say, moderaUdy level, hfatuially, when hilled uj) there are 
surface loots encouiag(‘d by tlie soil being foiced around the 
stem.’ In latooning on plantations not iriigated, the endeavour 
is to plough as deeply as possibly betw’eeu tlie (ano rows, using 
either the Venieia disc ratoon plough or one of the ordinary 
make, in ordei* thoroughly to loosen up the soil. No special 
implement or set of implements is used in all cases iu ratoon 
cultivation, owing to (lifferences iu local conditions. Where, 
however, the soil is free from rocks, Eoruer's cultivator is 
spoken of highly as a tool for freeing the land of weeds at low 
cost. (Ibid;, December 11)03.) 

MANURING. 

Ill intensive agTiculinro, such as is i)ractised on these 
islands iu the grow iiig of sugar-cane, the question of feitiliza- 
tiou must needs be a very important one. Owing to th<‘ wide 
diversity of conditions xvith icgaid to climate and soil whicli 
cliciiactoiiz<» tlie sugar lauds of this tciritoiy, it becomes mani¬ 
fest that the ‘-ubject of lertilization is one which must lie 
worked out in laigc measure for each individual plantation. 
Not only must the needs of tlie crop bo taken into consideration 
and weighed witli lelatumto tho quantity of plant foods stoio<l 
up iu the soil, but the fonns*in which the \aiioiis feitili/Jng 
ingiedients must b<‘ add<‘d to tho soil to lender the best seiviee 
constitute a sul^ject of etpial impoitauec. 

The fluHncial loss which may accrue fiom the improper use 
of fertilizers does not merely include money expended on ferti¬ 
lizers which do not give increased yields of sugar per acre, but 
added to •-‘Ucli amount is tlie cost of labour in applying hueh 
material to tho boil. Again, in the utilization of the waste 
products of the mill and btables, which would otherwise be 
discarded, the lobS involved would be the resulting difference in 
yields following the rational and irrational application of such 
material. That fertilizerb pay, and pay well, when judiciously 
applied, has long been demonstrated on these iblands and much 
has been written on the subject and presented in former reports. 
In this report it is our debire to give an idea of the amounts 
and commercial value of fertilizers applied during the growth 
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wliioh a part of t!i(^ money so <'\pond(‘d init»ht not l>e in 
the most lull aceordan<*o with eeonoin^y. 

Tlu'data ju^mvod IVoin plantation managers hav<‘ yi(dde<l 
the followiiiK approximate li^ures : 

The amounts of purehased mi\(‘<l tNatilizei* applied pm* 
aer<' vai‘i(‘d from 100 lb. to 1,700 lb. 

Tin' variation in the ])otash eontent of t his jiuitoiial was 
from 1 to 21 p(*r (*(‘nt.; phospliorie a(*id, J3l to IT)I p(‘r rent.; 
niti'ogen, I’l to 0 percent. 

The average amount of mixed fertilizes* applied uas eSHO D). 
per acre; and of nitrate of soda, 350 lb. 

Th(‘ crop of 1002 was harvesteel from apj^roximately 70.000 
acres. 

Tlie m]x(‘d fertilizer used for the <*rop appioximatesl J03,575 
tons. 

The nitjat(M)f soda nsod foi* the crop apin'oximated 0.2S0 
tons. 

The av(‘rai?e formula of the mixeel fertilizes was 0 lus'cent. 
nitre)geii, S per (*(*nt. phospliorie* ac*iel, and 0 i)er e'cnt. potash. 

Nitrojyei^ in mixed fm*liliz<s's applied . ... 2,014 terns. 

riie)sphe)ric acid „ „ „ . 2,005 

Potasli „ „ M .5,200 „ 

Nitrogen in nitiate of soda. 012 

The value' e)f those olemeiits woulel bo very muedi as 
follows: 

Nitrogen in mixed fertilizer .$001,200 

PhejH])liorie ae*id „ „ „ . 215,(500 

I'otash „ „ „ . 512,550 

Total value of mixe*d fertilizer ... . $1,152,550 

Nitre)g<Mi iii nitrate of sewla . 282,(500 

Total.$1,111,050 

lu a<lditie)ii to the amount of mixeel fertilizes* auel nitrate 
of soda applieel, abenit 1,500 te)n-.e)f tankage*, 800 tons of ground 
coral, anel 2,000 tons ot bone) iu(*al wei*e Uvseel. The value of this 
large cpiantity of fertilizing material, te)gother with the cost of 
mixing, bagging, fresght, anel manufa(*tiu‘(Vs profit xvoulel 
probably bring the total cost to about $1,700,000. 

It is seen that the value of the element nitrogen in mixed 
fertilizers applied during tho past crop wan greater than that 
of the other elements coinbineel, being $604,200 against $528,150, 
the total value of potash and phospliorie acid used. Unfor¬ 
tunately the most expensive of the fertilizing elements is the 
one which, under certain conditions, ie !Uost liable to waste. 
(Ibid., December 1902.) 
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POTAbll. 

With rospoot to potash, tho tendency has been to incroaso 
the pcreentat^o ot* this cloinont in mixed fertilizers during the 
last couple of years, and favouiable results following such 
change are reported from a number of ])lantations. Mr. Ihillar, 
ol tin' C7ommittee, wiites; ‘Wo have increased the potasli 
content tho past two years with good lesulls and it ought to 
be liigher yet, 1 think.’ The sugar-cane is a groat potash 
feeder, a fact which has been amply demonstrated by tlio 
eliemical analysis of its aslu The average amoxint of potash 
used por ton of sugar grown with lifteen varieties of eaiic at 
the Itxperimeut Station was 150 lb. The combined weight of 
the otlier so-eallcd vital elements, nitrogen, phosphorie acid, 
and lime, taken np by the cane averaged 101 lb. per ton of 
sugar Of tliethiee varieties of cane, Lahaina, Hose iJamboo, 
and Yellow (^dedouia, which are ino'-t commonly grown on 
these islands, the average amount of potash taken up per ton 
of sugar ])r<)duced was found lobe 111 C Ih. Of this ainoimt 
about one-third w'ould go to the cane stalk and two-thirds to 
the leaf, a dilTerence in retpiiienients which is a most fortunate 
circumstance, for through ploughing into the soil or burning 
the sLiippings and waste matters of the cane field, large 
amounts of this element are conserved for future use. Most of 
tho potash applied in foitilizers for the last crop was in tlic 
form of feuliihate, very little being used as muriate. The cost 
of the tw'o foruife is slightly in favour of the muriate, although 
under most conditions on those islands the sulphate must 
prove the more economical of tho tw^o, throngli its superior 
fixing (pialities and its smaller depleting action on the lime of 
the soil. 

I’liosmrouK’ acid. 

Wliilo the tendcn<*y ha^ been to iiiereaso the percentage of 
potash ill mixed lertilizeis, the phosphoric acid in many cases 
has been inat(*iially ieduced. Phosidioric acid has one advan- 
tag<‘ over other fertilizing ingredients through its power of 
I'oadily becoming lived in tho soil, and very little of this 
ehmiont applied in its most soluble form can be lost from 
the laud during lu'avy rains or irrigation. Wiieu ii^cd in 
a soluble form in larger amounts than is required, through its 
insolubility following fixation, the excess remains in the soil to 
be ilrawn nijou by future crops, and tho soil is correspondingly 
eniiched as regards tho material. While indispensable to the 
oiui<s it is withdrawn in smaller quantities from the soil than is 
the case with the other fertilizing elements, about 15 11). j)er ton 
of sugar being the average requirement for Laliaiiia and Rose 
llamboo cane at the Experiment Station. The cane and leaves 
divide the amount in almost equal proportions, so that a largo 
percentage is returned to the soil after harvesting the crop. 
Unlike potasli, however, the amount which is returned to the 
soil through the burning of the refuse of the field is chiefly in 
an insoluble form and does not possess any particular fertilizing 
value. Hawaiian soils as a rule stand high in phosphoric acid, 
but the element is locked uj) in insolublo forms. The object of 
adding phosphoric acid to the land, then, is not so much for 
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the purpose of incTensing the total stock of this olonient—such 
an increase would bo iniinitc^ssimal-but to increase the araoiint 
which will be availabhj for the crop. (Ibid, Deeeinbor 1902.) 

Circular letters containing (luestions relating to rertiliza- 
tioii were sent to the inanagers of the various plantations, and 
the answers recc'ived furnished some very iulcresting statistics 
and information regarding the use of fertilizing niat(n*ial in 
these islands. As similar data were obtained last year by the 
Fertilization Committee, it may bo of interest to bring figures 
into comparison, wliich represent the value and quantities of 
fertilizer used for the last two crops. 

The average quantity of mixed fertilizer applied per acre 
for the crop of 1902 was 850 Ih., and for 1903, 010 lb. 

The average formula for the two years was as follows : — 


Phosphoric acid 

Potash 

Nitrogen 


1902. 

8- 0 percent. 

9 - 0 „ „ 
0*0 „ „ 


1903. 


7-1 

lO-l 

01 


l)er cent. 

91 *9 


The crop of 1903 was harvested fi*om about 90,000 acres, 
and tlio total quantity of mixed fertilizer applied was ai)prox- 
imatoly 41,000 tons. 


Th(^ amounts of nitrogen, plmsphoric acid, and potash in 
this quantity of material woi*e as follows 


Nitrogen in mixed fertilizer . 2,501 tons 

Phosphoric acid „ „ ... 2,011 tons 

Potash „ „ ... 4,Ml tons 


About 0,000 tons of nitrate of soda, containing approx¬ 
imately 900 tons of nitrogen, were also used. 

These large (piantities of the various fertilizing ingredients 
would have values somewhat as follows 


Nitrogen in mixed fertilizer 
Phosphoric acid „ „ 

Potash „ ,, 


$750,300 

232,880 

393,895 


$1,37(5,575 

Nitrogen in nitrate of soda ... 270,000 


Total ... $1,61(5,575. 


In addition to nitrate of soda, special fertilizers such as 
lime, ground coral, fish scrap, muriate of potash, t#iakago, and 
a mixture of nitrate of soda and sulphate of ammonia were 
also applied. The value of these latter materials, together with 
the cost of bagging, mixing of complete fertilizers, aud 
transportation, would bring tlxe total amount expended for 
fertilizers to somewhat over $2,000,000 

The large amount of capital annually expended for fertili¬ 
zers in these islands, together with the fact thfct other sugar- 
producing countries use very much less fertilizing material, 
would naturally cause one to consider if the large cost of fertiliz¬ 
ation in this territory is jixstified by the increased returns. 
The average cost of fertilizer used per ton of sugar produced 



would appruxiuiaU^ $1 05, au<l pex aero $22 20. To pay foi tho 

of foitili/.utioii for tho crop of 190;5, tbeie nmst Imvo been 
at least a i^aiu of 28,371 tons of siu?ar foi the islands, or 0115 lb. 
on anavtM*af?(s per acre. An ineivasod prodiu'tiou ol 01^5 11) per 
a<Te would represent a gain of about 7 per (*ent. Tlieu' is 
little data oblaiuabh' from plantations as to <|nantili<s of 
sugar ]»rotiaei‘(l per aere with and without fertilization, 
although It would b(‘ unreasonable to ^upposis the ineiease does 
not ex<wd by a good margin (Silo lb. of sugar per av<u*age a(*re, 

Tlie temleney (ui tlie phuitationsduring the past year or so 
has been toward a ieduction of pliosphoric acid and an increase 
in i)otash : in fa(*t, lh<‘ average formula is 1 per e<mt. lower in 
phospliorh aeid and 1 p(‘r cent, higher in potash foi the ciop 
of H)0:i than for that of 1002. With few eYceplionb, where 
this change has b(‘en made, good rt^sulls have been obtained, 

III Lht‘ report of the Oomniittee on hVrtilization for last 
year the htatcnnent was made that potash could sometimes be 
used to little advantage in applying large amounts of the 
element to lands i)oor in lime. To quote from the last report, 

‘ lime is essential to the most advantageous use of potash, and 
wdiero the lime of the soil low it should bo augmented ])revious 
to the addition of potassic fertilizers.’ This point with refer¬ 
ence t<x potash is a very important one, as there is not only 
dang(M*, w’hero the lime in a field is low, of not getting full 
returns from potash applied, but also of injuring the cane. 
This fact is one that is often disregarded in fertilization, 
and it is doubtless capable of explaining many of the differ¬ 
ences of opinion held by plantation managers with reference to 
the value of high potash fertilizers. When a potash salt, such 
as the miu'iate or sulphate, is added to the soil, dissociation 
takes place to a large extent, and more of the base—potash - 
is t*xk(»n up by tlio cane roots than of the acid part of tlie ^alt. 
Tliis occasions an accuinulaDioii of acid in immediate contact 
with the lender roots of the plants, and if there i*- n(> (‘ou- 
vonient base (siudi as lime) present to noutialize immediately 
this acidity, consideiable harm may n^sull. hands standing 
well in lime can therefore receive a more liheraNupply of potash 
than lands low in lime, the i>otasli in the two soils showing 
tlu' same degr<‘e of deficiency. This holds tnu^ for other fer¬ 
tilizing compounds, and will doubtless hell) to ex])lain why 
com]>le1e fertilizers, containing 200 ]h. of (*acli element in 
a soluble form, gave a lo-is of 11 per eont. of sugar, when 100 Ih. 
of oacli element gave a gain of 20 per cent, as showui in 
a previous table. (Ibid., December 1903.) 

AVAUiAHILITY OP KIJ^JMBNTS. 

Considerable data are at hand to give an adequate idea of 
the amounts of lime, potash, phosphoric acid, and nitrogen that 
are present in the soils of the respective islands, the subjoined 
table i^epresenting average results of about 100 analyses : 
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I 


I sla nd* 

Ijirne. 

““ 

Potash. 

Phosphorie 

aeid. 

Nitrogen. 

Ohaii 

0*:hs() 

0-812 

0-207 

0 170 

Kaua 1 . . 

0*ll« 

0-800 

0 187 

0-227 

Maui 

ytm 

0-857 

()-27() 

0 888 

Hawaii .. 

0-185 

0-310 

0-518 

' 0 5 U) 


Tlieso lesults were oblaiiiKl by the ordinary ionltiiral 
method whicJi was in uso ati tlio K\p(niniout Station piior t(v 
the adoption of aspartic- iu*i(l as a soil solveiic, and altlionj^h an 
absolute aiuily.sis would ghe somewhat hugu'r lOhult?, these aie 
eomparativo to a large extern! as showing tlie pioportions of 
lime, ])<>ta'-h, phosphoric* aeid, and nitrogen present in the 
island soils 

The amounts oftlu* mineial ingredients which are found to 
l)e a\iUlabh‘ are follow'-: 


Island. 

1 

Lime. 
i*er <-ent. 

Potash. 
Per c-ont. 

Phosplioi ie 
aeid. 

Per cent. 

1 

Oahu .. 

•01508 

-00250 

•00012 

Kauai ... 

•01807 

o 

o 

•00018 

Maui . 

•01701 

•0081-2 

•00012 

1 Haw^nii. 

•()078» 

•001,50 

•00011 

or rcMluenig thc'se pc*rcontag<*s to a 
have: 

more tangible form, w^e 

Island. 

Lime. 

J^otash. 

I 

Pliospholie 

acid. 

Oahu ... 

.>10 Il>. 

80 »>. 

1-2 K). 

Kauai . 

178 .. 

87 „ 

4’5 „ 

Maul . 

017 „ 

100 

4-2 „ 

Hawaii. 

270 

_ 

64 „ 

4 0 
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■\vhieii quantitioH represent tlio amounts of tbo essential 
mineral elements in 1 acre of soil, to a (lci)th of 1 foot, that are 
in a condition to bo removed through the several actions of total 
(*!*opping, during the growth of one oroj). 

It is interesting to note that Kauai stands highest in lime, 
Maui in potasli, and Hawaii in phosphoric acid. Tlie smallest 
percentage of lime is onllaAvaii, while Kauai is lowest in potash 
and phosphoric acid. 

If, however, we consider the availability of those elements 
instead of the actual amouuts in th(» soil, a somewhat modified 
order presents itself: Maui and Oahu are both higher in 
available litne than Kauai, Oahu standing first. Maui, with the 
highest total content of potash, has also more of that element 
in an available foim than the other islands. The amounts of 
available phosi)lioric acid show little variation, notwithstand¬ 
ing a dilTerencc between *187 per cent, total phosphoric acid on 
Kauai and '518 por cent, on Hawaii. Tliis latter ingredieul is 
so closely boiiucl up in iron and aluminic compounds as to be 
practically insoluble: on Hawaii 9 tons of the element per acre 
scarcely yield 5 lb. in an assimilable form. 

Having considered the mctiiod in use for gauging the 
availability of the mineral elements in question, and having 
noted the amounts in which they are present in the soils of the 
respective islands, we will next consider tlie demands of the crop. 

We will compare the amounts of available elements in 
the soils of the respective islands, with the amounts of these 
elements that would be required by a crop producing 5 tons of 
sugar. The nitrogen contents of the lands are not given, as at 
the present time we have no reliable method for determining 
its availability:— 


Island. 

Lime in soil. 

Lime 

required by 
crop. 

Potash in 
soil. 

4- 

^ P O 

-M Sh P 

0) 

Phosphoric ! 
acid iu soil. 

Phosphoric 

acid 

required 
by crop. 

Nitrogen 
required by 
crop. 


11). 

lb. 

fi). 

lb. 

lb. 

ib. 

a. 

Oahu. 

549 


80 


4*2 



Kauai. 

478 


87 


4-5 



Maui. 

617 

164-7 

109 

509-2 

4-2 

74 

82-9 

Hawaii 

276 


54 

1 


4-9 




It will be noticed from the above figures that lime is the 
only one of the elements that would appear to be present in 
sufficient quantity for the needs of the crop. But when we 
consider the statement previously made, concerning the small 
proportion of lime that is taken up by the crop on some 
upland soils as compared with the proportion removed by the 



other factors involved in total ero])pms, we may ‘•oe that the 
average lime content is not so large, but then we must consider 
it very carefully. Maui stands hii»hest in available lime, having 
<)17 11). on an average to the acre, but if only 15 per cent, of that 
amount could be utilized by the crop, as in the instance above 
referred to (which was most likely an extreme eas(^), onlj’- i)2 55 lb. 
would go to the croj) where 104-7 lb were needed. I^veii if 
the eane a(‘ts on an average JIO per cent, of the lime removed, 
but small Jiiiargin would be Ic'ft on Maui, above actual crop 
requirements, while on Oaliu there would be just enough, and 
on Kauai and Hawaii a marked delicicncy. 

Tlie potash is found to be very miicli too low on all the 
islands for supplying the wants of the cane, and it is readily 
seen why it was found necessary, dui ing loceut yeais, to 
increase ihe proportion of that clement in fertilizers applied. 

Concerning phosphoric aeid the dearth of this constituent 
in a\ailable quanlities in our island soils is very apparent, but 
we are almost convinced that the aspai*tic acid method for 
soil analysis would indicate this ingredient to bo lower in 
availability than it really is. (Tbicl., January 1002.) 

rnuTiLrzwms usin> on tuk dikfkkunt islands. 

The amonnt of fertilizer to be added to any land involves 
a consideration of the available constituents of the soil and 
the deuiaudb of cropping. The form in wdiich its ingredients 
should exist is iullnenced by a consideration of their respective 
properties and the existing climatic conditions of the localities 
in which they are to bo applied. 

On the island of Oahu, the average mixed fertilizer con¬ 
tains its phoHi)horie acid in the water-soluble and citrate- 
soluble forms: the potash is in the form of sulpliate; and tlie 
nitrogen is applied in three forms, as nitrate of soda, sulphate 
of ammonia, and organic material. 

On Maui fertilizers are applied to a large extent in the 
same forms as on Oahu, the water-solublo and the insoluble 
phos))lioric acid being somewhat lower. The threi* forms of 
nitrogen are generally used in the same fertilizer, altliough 
nitrogen as ammonium sulphate is in excess of the organic and 
nitric. The total nitrogen is OG per e<^nt. higher than on 
Oahu. 

On Hawaii on account of the diversity of conditions, 
fertilizers are naturally found to vary more in their coinpo'^itioii 
than on the other islands. In the Hilo district owing to the 
heavy rains, nitrate of soda cannot be used without liability to 
waste, and potash in the form of chloride is in disfavour owing 
to its depleting action on the lime content of the soils which 
are already low in that constituent. Most of the nitrogen used 
in the district is derived from organic sources and also in 
some measure from sulphate of ammonia, although some few 
fertilizers used during the past year contained nitrate. In 
Hamakua phosphoric acid is applied mostly in soluble forms, 
the nitrogen as a rule behig derived from ammonium sulphate 
and the potash from sulphate. 



On Kanui nitialo of soda and sulphate of anunonia are 
lavouied as sources ol* nitiogcni for ini\ed tVrtdizcMs, vc'iy 
little ol* this elcMuenl beint» applied in an orjj;auie form. 
AcM'oidiim to iho analysers of the Kxporiinoiil Station lahoiatory, 
Kauai 1‘eitdizers aie hij»hei in nitiogen as a rul(» than tliose 
from an.v other island. 

lMi*. (i!eo. Ross, member of the C^ommittee on Keitihzjition, 
writes a veiy interc^stinp: l<‘tler on the piaeti(*<»s followed on 
llakalau Plantation, lie ‘•ays: ‘At JIakalau 1 am usiip? 
almost evelusivcdy a high-giade fertilizer of the following 
aveia^e composition: nitiogen (IVom sulphate of ammonia ami 
organic* ammonia of dissolvcnl lioues), 5 to 0 por cent.; i)hos- 
phorit* acid (available), 0 to 10 por cent.; potash in the form 
of sulphate of potasii, 0 to 10 per cent. This is applied to the 
plant eane at the rate of 000 lb. jier ac‘re in two ap])lic*atioiis, 
iJieliist at time of plantingaiul at the rate of tS('() lb. por 
aeie. s(*atterc‘(l by hand in the bottom of the furrow, or 
seed bed, follow’ed by a eultivator to stir it up with the 
soil. Th(‘ s(H-ond application is at the late of 000 lb. jicr 
acre and just piior to ‘liilliug u])' or when the cane is 
loo high for further cultivation by nuilo or horse implements. 
At this time it is scattered, also by liaiid, on both sides of the 
cauo row and covered up by small ploughs which tiirow the soil 
in towards tho cane, wdiieh is afterwards trhumecl up by the 
hoe. 

‘ The same grade of fertilizer is applied to all ratoon eane, 
but usually in one application of about 500 3h. per acre. It is 
applied to both sides of the low as is done in the ease of the 
second application to plant cane, and is covered over in the 
same way liy small one-horse ploughs. The usual practice to 
apply it to the ratoons as eaily as possible after the first 
lioeing. 

‘ We have used a feitilizer of this geueial (‘omposition lor 
scweral years, and although I have experimented to some extent 
with such si)ecial fertilizers as tankage, fish scraj), and bone 
meal, I hav(3 had Jio rcssults to w’arrant theii* eontinuanc*e. 
Nitrate of soda, on account of its solubility, is not adaptcxl to 
this district, where in the* past wt have been subj(»(*t to such 
hc^avy rainfall whereby this salt i** liable to be lost before 
being taken up by tlie plant. Lime alw^ays gives satisfactory 
results and this is true of all soils in tliis district. Filter press 
cake, when passed thiough a disintegrator and applied in liberal 
quantity, gives excellent and lasting results. The same, of 
course, is true of stable manure. I might state tliat the 
percentage of potiish in tlie mixed fertilizer above referred to 
was increased from 5 to 0 i)er cent, up to its present strength 
about three years ago, and with marked results. This was 
suggested to me from observing the luxuriant growth produced 
by ashes from timber burnt in forest clearing.* 

On some plantations a most commendable system is 
followed of modifying the composition of fertilizers to suit the 
requirements of the different fields. Mr. D. 0. Lindsay, of 
Paia plantation, says; *Our regular plant cane mixture is 
composed of superphosphate, sulphate of potash, nitrate of 



soda, a»]d sulphate of ammonia. Wo have oaoli field we plant 
analysed, and vary the proportions of the above ingredients to 
suit the analysis, so that, as a rule, every field has a diffeient 
fertili/.er to suit its Hupiiieinents. 

‘We sometinu's luse as a special f(‘rtili/A*r a mivtiiie of 
aitrate of soda andeoiallime in etpi d (|u int itit^s, and a[)j)ly 
about 100 to oOO lb i)ei* aere. \V(' ai)ply this as late as .July 
and August in the same niaimer as the plant e.uie mixture, 

‘The difTerenee b(‘( ween our ])lant eane and ratoon mixture, 
5s that in the latter we inei*ease the proportion of nitiMtc* of 
soda and doei’oasc the phosphoric ingredient.’ 

Mr. J(#hu Watt, of the (Jommittc'e on Keitilization, in 
writing eoueeining the piaetiees followed at llonokaa, says tliat 
it is customary to ai)i)ly fiom 500 to 800 11) of mixe(i fertilizer 
per aeie foi* the eroj), ‘ On poor upper lands we giv(‘ onl.v one. 
With only ()n<‘ application w'e disliihute the fertili/au* in the 
furrow hefoie the seed is put iu, mixing with the soil hy a sub- 
soiler orsmall plough. Where we give twoaiiplicalions, theihst 
is given fis ahove and th(^ second is given when the eane has 
about two months’ growth, sometimes a little later, depending 
upon the condition of the eane, bv' disbiil)uting the fertilizer 
along side of the stool and either hoeing it in or running 
a cultivator along the furrows." 

This year the general eomposition of mixed fertilizer 
applied to llonokaa has been as follows ; 

0-10 per cent. Pbosphorio acid. 

8 „ „ Aininouia from sulphate. 

5 „ „ Potash from sulphate. 

Mr. Watt says; ‘The above is the fertilizer whidi w(' 
have used this year, and the weather has been ‘-o that we 
cannot tcdl wliat results wo may have from it. La^t year we 
used a dilTerent mixture on tlu* up])er lauds with very good 
remills, the analysis of wliich was as follows 

15 percent. Potash from sul]>hate, 

5 „ „ Ammonia from suli>liate. 

10-12 ,, „ Phosphoric acid. 

‘ With tlio above fc'rtilizer the eane cam'' up very wcdl and 
maintained a vigorous growth until it was cheeked by the veuy 
dry woafcbei during the past live mouths. When w(^ planted 
this cane we gave it an application of 700 lb. of tho above 
fertilizer with tho seed and about four months later we gave it 
700 ib, por acre more.' 

For some years past Mj». Watt ha« been very careful in 
regard to the preserving of all stable manure, wdiich is liberally 
treated with a dressing of siiporphosphato to prevent lo'^s o ' 
ammonia. Both with this compound and with mud-press c.\ke-.‘ 
which liave been passed througli a disintegrator lio has 
obtained <?pleudid results. (Ibid., February 1002.) 



IRRKiATlOX. 


ANC^lENT WATER RHHJTS. 

The poinilaliioii of Hawaii was very (l<'nso in prohistork* 
as tlio roniaius of old houses and fields bear eonviueinj^ 
testimony. Xeaily all tlie streams vv(‘ro led out by ditehos 
called ‘ Auwais/ and the water was used for jjfiowiuK taro, the 
national food, and otluu* v(»f^etables. The <liteh(‘s wore 
excavated in surface earth and maintained by joint useivs, each 
of wlioan had to devote so many days each month toward 
repair. The water was also distributed between its users by 
set rules and at statcul times; each district with its branch 
ditch j?(‘ttinj? so many hours flow of the stream. The land thus 
cultivated was always in the vicinity of the stream, as no long 
ancienti conduits were built, and was styled ‘taro’ land in 
contrast to ‘ kula,' or dry land, which carried no wat(»r rights. 
Tlio native Tlawaiians liavo protected with tho greatest mil 
theii* water right»s through taro land, whicli the gradual 
growth and expansion of sugar plantation interest,s have 
ton(l(*d to absorb. 

MODERN IRRIGATION. 

The present water supidy of the islands is derived from 
two sources 

(1) By pumping ground or artesian waters from wells 
and pumxis, excavated near the sea-shore. The pimiiis are 
driven with either coal oi^ oil as fuel, or by electricity generated 
from water power. 

(2) By gravity, from the natural flowing streams, the 
inii)Ounding of flood waters of same, and by the interception of 
ground \vatev by tunnelling. 

DUTY OF WATER. 

One million gallons of water per <lay is the <|uaiitity found 
ne<*essnry to ii’rigatc (‘ach 100 acres. Sugar-cane is grown 
in furrows, about 5 foot ai)art, into wliich th(‘ water is burned 
from the Ikdd ditches. When tho seed is newly planted, the 
water is turned on every three or four ilays, but after that an 
application of once each ten days is consithM’ed sunicient. The 
aiiovo quantity, if applied uniformly to tlu» whole Hurfa<*e, would 
makt‘a depth of KM inches in oii<‘ year excluding rainfall and 
evaporation which is possibly 50 inclies, yearly, in mo^^t of tho 
irrigated properties. It means the application, for a crop 
period of one year and a half, of 22,800 tons of water per iiore 
to produce 50 to 80 tons of cane, which would appear to be 
excessive. 

It is safe to presume that loaky reservoirs, ditcJies, and 
unequal and wasteful distributioii prevent tlie application of 
not more than one-third of the above quantity of water to the 
roots of the cane where its value would be utilized. 

Economies of various kinds in the application of water are 
now being gradually introduced, which will enable tho best 
results to be obtained. Nearly all the water so far developed 
has beon used by the owners on their own property. Lately 
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fliirplub ha-, been dis])O^ 0 <l of to adjacent owners at a fla^ rate 
of IVoni $8 00 to $10 00 i)ei* million gallons. (lr<‘at <*redit must 
bo given lli<‘ Ainorioaii pioneers wlio have d<‘veloped such 
splendid supplies xiuder ^o many {ulv’ers<* conditions in the past 
twenty y(sus in those rconote i‘-lands in (Jic‘ Pacilie. Jiy no 
otiier pc‘OpI(‘, c*xccj)t pmh \ps thc^ JMorinoji set tiers ot Htah, has 
so much enterpiise been displayed and so inan> ‘-aeiiliccs heen 
inad(‘ in developing the non-piodncti\e (*omitry into one* of 
pronounced pio-peiity. October 20, 1001.) 

VI ELI). 

'‘Sitf/ar hi fho TI timiUin The sugar lands of the 

Haw%‘iiian Inlands olTer one of the best iuvc^stnuaits in the 
whole w'oild. Of (‘onrse ])lanteis have trouble, but with 
siitTicient raiii^- and w'ithoul iirigation the^average^ yic*ld i'^J] tons 
of sugar to tlic' a(*re. With iriigation it is 8 to 12 tons, 
10 tons being tlie average*, and as 10 tons of sugar at $o 02J 
l)er 100 11). will biing $72’r)() per ton, or $725 per acre, it w ill 
be oa'-ily seen tint there is hardly any obstacle that cannot 
be ovetcomc^.’ - The liicrnfor. 

The foiegoing U bnt a fair sample of the many misleading 
statememts <*onc(‘rning ilu* sugar industiy of llawiii which 
a])pear fiom time* to (injo in various paiier^' and jouruids. 

Were the fae-ts therein stated true, there w'ould iude*<*(I bo 
hardly any obstacle in our'-ug u* indiisiry, wdiieh could not bo 
overcome even to the ])eying of elividenelH, wdiieli have 
been the more noticeable these past tw^o years by rea-.ou of 
their absence*, 

ft is probably a wastes of time to refute su(*li Htatonients as 
they undoubte'dly will continue to appear, but it is w^ell perhaps 
to put ourselves on record. 

Many of our plantations have, under favourable conditions 
- a good i)rie<* for sugar, low price for labour and pleuity of it - 
paid v-ery wa‘ll, but with the low price of sugar ivsultiiig from 
a givatly iner(»ased production of b<‘etand (*ane sugar in the 
sugar-producing eoiiutrie*s, tlm margin of prolils has be‘e*()me 
very small. 

Sugar can be proeluec'd at a pi'olit in Hawaii only wdieii 
cultivated ami manufaehiresl on a large scale, and the* diilicul- 
ties in establishing and carrying on a large plantation are v^cry 
great. 

More* than tw'-o-thii'ds of the <*ane growm in the islaiuhs is 
produced by artificial irrigation, and w’-ater for this purpose, 
in quantities sullieient to justify engaging in cane culture, 
can only be obtained From surfaeo stivams or by ])umpmg from 
subtorrane'an sources. 

Owing to the nature of the formation of the islands and 
of the rains, the exposed portions hive bee*n worn into deep 
gorges or gulehoa with high ridges between thorn; these gulches 
in many instances are from hundreds to thousands of 
feet in depth witli prccipltoxis sides, and follow each other in 
close succession, witli but small areas of land between suitable 
for culti vation. 
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For the inobt pait tJie amble laud is far roiuoved from the 
somces of Avater and to convey the water from the 

guhdies in the rainy belt to the arid arable sect ion*- re<iuim8 
ditclios of many inilefa in length and also flunuvs and pipe linos 
to cross intervening guhdios. Dams and reservoirs to impound 
the water arc' also eonstruoted. 

In obbaining Mater by ])iimpiug from bcdow the surfiw*o 
poweiful machinery of large oapaoity is ivcpiirc'd. 

To proeme an adecpiate supply of water the expense 
involved in the first inslauee ranges from $100,000 to $f30(),000» 
and heavy and continuous expense is ineurrt'd in maintaining 
the extensive Avater systems. The maehiiieiy, bnildings, and 
appliances necessary to nnuuifaotnre sugar on a srale to justify 
tlu' undertaking, costs from $100,000 to $500,000 and ui)vvards» 
exclusive of the cost of tlie laud. 

Undoubtedly our soil is'^pioductive, and tlie yield is com¬ 
paratively large on most of the plantations, but it is manifestly 
unfair to pick <uit cme jdanlation where' the yic'ld averages 10 
ton*^ of sugar per acre, and take that as the standard, i ' 

Tlu' average yield of all i)lantationh since 1895 has been 
as follow s ; 

Sugar Viki.ds of thk Ham'aiian JsnANi»s. 


Y(*ar. 

Aeves. 

Tons of Sugar. 

Vield per acre, 

" 

Pounds. SJiort tons. 

ISO.” 

47.000.’, 

l.'jO.llO’, 

0,172 

8*24 

iS0() 

5.7,720" 

227,003" 

8,118 

t-()7 

1807 

53,S25 

' 2.71,120 

0.331 

1 97 

189S 

,'55,233i 

1 229,411 

8,300 

1*15 

1800 

00,308" 

' 282,807 

0,378 

4*60 

1900 

00,773 

1 280,514 

8,072 

1*84 

1001 

j 78,018.'. 

350,133 

0,1.30 

1*57 


Furthermore, it must be borne in mind that from eighteen to 
twenty-four months elapse' from the time the land is broken 
for planting until tlie harvesting is eoncludc^d. Planting is 
generally done in the summer months, and grinding is begun 
about November of the following year, and nnislied about the 
following Juno. Thus the crops overlap. Moreover, the fields 
cannot be <*ontinuoubly <‘i' 0 })ped, but must be allowed to lie 
fallow from time to time, and about throe times the area of 
land is needed to mainttiin couthiuous yields than is recpiired 
to produce an annual crop. 

Tlu' cost of labour is high—our labour troubles and 
experlouecH have been so often tliraslied out and conclusions 
aiiivc'd at by those who thought they understood our situation, 
that we will not enter into a discussiou of the matter. Suffice 
to say, that so far as Europeans (except Portuguese) and 
-Americans are concerned, it has been found that they were 
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unfitted for field 'VAoik and \\ ill not and cannot peifoim sneh 
laboui*. 

Tlie avoi'ago cost of production of sugai on sKtecni repre¬ 
sentative plantations (joint stock companies issuing and printinjc 
annual lepoits) foi the ciop ol 1901-2 i‘* (oiind to Ix^ $49 00 per 
ton of sugar at the mill; nmiketing expenses aie Irom $11“50 
to$15’00 per ton, aceoiding to location. This avcjago does not 
take into account aio evpenses for per nianeiit imi)io\enient.s, 
but i& deiivod solely from the operating expenses. 

Of the sixteen plantations we find that for* th<» yeai ending 
December Jll, 1902: 

Nine paid no dividends, some running behind. 

Three paid 0 per cent, dividend. 

One paid 5 iier cent, dividend. 

Two paid 4] per cent, dividend. 

One iiaid 1 per cent, dividend. 

The previous year’*' drought on portions of Iliwaii and 
Maui allected the earning capacity of many plantations, but 
we have eliminated most of those so affected. 

Wo trust that the foregoing may tend to sliow that 
producing sugar in these islands, at) a piofit, is not such a‘ cinch ’ 
as some may believe. (IlatvaiiaH Plmtiers' Monfhlj/, May 1908.) 

Tum Prodcctivknkss of IlAWvir. 

The U. S. Census BuUvtin of May 19 reviews agriculture in 
Hawaii and incidentally gives some interesting data coneorn- 
ing the sugar* industry there. In the wholes territoiy There 
were (95,087 acres of land planted in Migar-eaue in 1890 and 
from this land there were produced 2,21*9,87(5 tons of sugar¬ 
cane or a shade over81 tons per acre. The land in sugar-eane 
ib thi*ee-foiirths of the area of cultivated land and the sugar¬ 
cane produeec I reaches in value four-fifths of allci'ops. 

Sugar and rnolassos w ei e made by the operatorsof forty-two 
plantations, tliirty of whom consumed only their own eane, while 
twolv'c bought outsider eaiui also. Four brecs sugar housr^s in 
process of eouMtiuctioiv liave since increased th(‘s(^ ostablish- 
ineuts to for ty-siv. Two of tire sugar house*- luised no earu^ for 
their own account. 

Th(‘ eano from 188 farms was sold to the sugar bouses, 
piodueiug an aveiage of 1,250 tons of eano ])ev farm, while the 
forty-six plantations with sugar houses j)i*odueod an average 
of 14,431 tons, short tons, of sugar-eane oaeh. 

The element of fertilization stands out piominontly. To 
produce 2,289,370 tons of sugar-cane there wovo expended for 
fertilizers $1,320,107 or about (5()e. per ton of eano pro¬ 
duced and on the avenage of 81 tons piodnetion per acre, 
Hawaii fertilizes her eane lands at a cost of about $20*00 per 
acre. We believe that such iutenso cane culture as this has 
never been attonix)ted in Louisiana. The cost of raising sugar- 
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i\u(\ <loMvorinff it to the factory is plartnl at p(‘V 

ton. (rjoniaiaua Phtiii(>i\) 

KXPKNHKH. 

Hut the ])lautcM*H on the windward side tii(‘ir wator 
directly from the clouds in the form of rain. Tlnw slij;htly 
rid^^<‘ tliere, but iiothinti; like the ridp^e we hav<*lier(' it is a nun'c 
ridi?(' hardly more than 2, iJ, and I in(‘hes liiuh. ’'Phey eulti\at<e 
with <'ulti\ atois after tlu'ordcu*, i)(n*haps, of the most a<IvanctMl 
planter's of* 1 his fita t<*. The yields on th<‘ i ainy side ai*i'vei’y 
aniall c()ini)ared with those on the hsnvaid side ach‘ar deinoii- 
atration to mo when T wa*- there that iriij;ation niLh j^ropeu* 
soils and phmty of ferldizeiN in a tropie.d climate coiiiititutc 
perhaps conditions under whieli cane can be ,t;ro\\n mon^ 
larg(‘ly, and bountifully, ami (dn^aply than in any other place 
in the world. 

Now that you have cjdled upon me, IMr. I'resuhmt, I don’t 
suppose it would be out of order to r<M\<l before tins association 
a letter tlmt I rc'ccdved y(‘-terday rcHitini? thcMiVjxmse*. of one 
of the lar^('plantations on the i«nland,and whieh lliey pi'omised 
mo when I was over there, [received it yesterday. This will 
give you an idcii of thedr expen.ses. Tlii*^ is fiom the ccdebratcil 
Ewa pl.cntition, on the i-iland of Oahu. The 'cdearinn'-.,’ wliicli 
1 will lia ve to explain, is tlie trasli from tiiegrow th of last yeai*’s 
cane laid on the earth UiLd between tlu^ rows of cane, where 
it is allowed to rcmiain until the canc' is harve^tted. As soon as 
the eane is harvested, they aond men through tiu^ fudd, wlio 
take this 1 rash, )mll it out and burn like we do her<\ (Ikstring, 
$5'5l ])er acre; steam plough and mule plonghhig, $lloO per 
acre; for ditching for irrigation, $2 05; for (iitting and 
hauling sec-'d (they plant only tops) ,$8 22; preparing and 
planting, $0-()l ; for fertili/ievs, $11'18 jjer acre. Tliat is 
commercial fertili/^er. 

Dr. JMaxwcdl, who used to be with me, was formerly the 
Director of th(‘ Station. He was in cliarge of what is called tlie 
Sugar K\p(‘rimont Stjvtion oven* l.hei'<‘. One of jiisduti(»s was 
to visit (»ach plantation several (im ‘s during the* year, <‘xainin(‘ 
tins ,soils, and give his direelions and advice*; lu*n <‘0 Dr. Ma.xwell 
has the fertilizer prepared to suit the soil of tins dilTc^reiit 
plantations. On the windward side* wc* necsl a very diHerent 
fertilized* than on the leeward side, Tim windward side has 
bec ‘11 washed eontinually by heavy rainfall and is therefore 
eompaiativddy iioor. On the leeward side there is less rainfall. 
There are diffei-eut fertilizers, tlierofore, whieh are prescribed 
for the dilTerenb plant'itions on the island. In this instance* 
the eost was $11 00 per acrc5, fDi* watering $37-18, for pumping 
$35-02, or say a total of ,$08'00 for irrigating an aero. I shall 
have to make another explanation here. They <*oiitract 
with a head Cliiiiaman to irrigate 100 acres of land from the 
time of ])lanting until harvest, at so mneli per ton for the 
cane made thereon. That is what is charged aa ‘watering.’ 
Then the plantation runs eight large pumping plants, 
•of enormous )>umping capacity; they eost $1,750,000 and 
they are run all the time. The eost of running is $35*00 per 
acre. The coat of Chinese labour $37*13—making a total of 
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$OoOO poracre for in is^ation. The ippini? of cane, $15‘2o. The 
plaeo is rented on a lease from a H<‘ot(*hman named Campbell, 
and for wliieh they paid $51*02 per aero. I shall have to 
explain that a little*; lie gets sneli a per eimt of th<* sugar 
made; and, as you Avill see, the i)(*reenlai>;(' of sug^r i\as 
enormous and (her(‘foi'e his lent \\as Lirg(*. Koi mauufac'tuiiiig 
per acre, $27‘ir); for hags, $0*77 ; ora total of $202 71 exjieii'^o 
l)er aen*. Now, that sounds huge; hut you will lind in a very 
short wliih* itom the yield that the eost is eonipu.iLiv<‘ly small 
and the jii'ofits Ini'ge. ‘ We planted,' he says, ‘ from August 10 
to Novemher 27 in 1807. Wo harvested that erop from 
February 1 to August 25, 1800.’ He could not gi\e me tho 
iigurcs this y(*ar because they w**ere still gtindiut,. 

The yield was 117,835 tons of eaue; pei acre, it was 
70 tons. The piiiity of juiee Avas 87 percent. It took 7 71 
tons of cane to make a ton of sugai. They made 15,280] tons 
of sugar ; or an average of 10} tons jiei acre of sugar. They 
sold the sugar at $S1*5() per ton ni Honolulu, which it 
eost them $28 00 to make -$28*50, it is figured heie i)er ton of 
sugar, and they sold it for $81*30. These figures will bo a little 
instructive to the planters here. 1 want to say furthoi* that 
the ow’ners, or rather the general agentH, told mo that wdiea 
they began ])lanting ton or lifteen years ago, tbo yield 
was 1 to 2 tons to the acie; wdien tliey ploughed 12 to 15 
inches, they gradually got dowm deeper until they w<‘nt 3 feet, 
expending $10 00 per aeie for feriilizeis, and then the plantation 
paid. Now% Mr. Ilentoii in writing me on October 8, sending me 
the figures I have just given, concludes his letter by saying that 
wages have materially increased on tho islands, ami that by 
reason of this iucroaso he believes it would be safe to add 
25 per cent, to tho figures in estimating the co'-t of taking off 
tUo present crop. (Dr. Stubbs; Hawaiian Planfcrn' Monthly^ 
December 1900.) 


EXPERIMENTS WITH SWEET POTATOS IN 
JAMAICA. 

In this volume of the We»t Indian Bulletin (pp. 41-52) 
there were published tlie results of a scries of experiments 
carried on at Barbados witli tho view of ascertaining the best 
sweet potatos cultivat('d in the island. 

A similar series of exj)erhnonts has bcoix carried out in 
Jamaic'tt, and tho following repoit by Mr. H. JI. Oousius, M,A., 
F.O.S,, is reproduced from tho BMeiin of the De'pariment of 
Agriculture^ Jamaica, for purposes of comparison, as most of 
the varieties wore tried in botli series of experiments 
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Tlioxnhioor Clio hwoet potato haw boon brought homo to 
the peoplt' ot‘ Jarnaioa by the j?i*eat boiu‘lits it oonlorml on tbo 
oonuuunity, nTtor tlio doHtniotion \vroujj;ht by tlio buriMoano of 
1903, as a (piiok-grow inj? orop of liif^h imtritivo ((ualitios for 
providing!: a sp<‘ 0 (ly Hiii)])ly of food. Tlu* AgricMill.ural So(*ioty 
distril)nt(‘<l a lar^o (jiiaiitity of slips l•(‘ 0 (‘ivt*(l from Barbados 
and the Prison Faian at Spanish Town. It is boliovod that, tlio 
larg(^ crops of swoet potato grown all ovor th(‘ island did 
a great deal to allovjat(‘ the position of tho poasantry during 
the past year. 


Th(‘ swoot ])otatt) has boon tho siibjoot of sp(H*ial ('Xfiori- 
inonts by tho Imporial Dojiartimmt of Agrionltiiro for tho West 
Imlios, and Mr. Ihu't. of Ti inidad, lias already issiiod soodling 
viiriotios of groat promiso. To t(‘st tln^ oompara.tiv(‘ inoi'its of 
tho s\NO(‘t potatos availablo in Jamaioa, sixtocm vari<d<ios woi'o 
grown at tlio no))o Fxp<M‘imoni Station in plots oach of ,*,> n(*ro. 
4t thii (Mid of sov(Mi montbs' growth (Fidiruary to t)(*t/ob(M‘) th<‘ 
tubers wor(‘ lifted, woigluMl, sampled for analysis, and snbinittiMl 
to a t(*st as to oooking <pialiti<*s. xNo irrigation was employed. 
The rainfall during tho period of growtii was as follows : 


1901 


In oh Os. 


March 

Aiirll 

May 

June 

July 

August 

September 


7‘r>l 

I’ll 

1-03 

9*07 

1*28 

1*70 

5’21 


Total . 31-17 


It is siigg(‘sto(l that under irrigation some of th(> vari(diHS, 
mioli as Thomi)S()n\s Fav<#iirit(\ for instanocM would haveyiiddo-d 
mu(di more* favouralik* r('s!dts. 

Tho gcn(M*al <‘xporlone(‘so(nns to bo that tho swi^ot jiotato 
is rathesr an orrati(* croj) upon whioh to carry out Ihdd o\"p(n*i- 
moiits, and th(‘ yield of tubors in this sori<»s cannot b(‘ ri‘gai‘(l<Ml 
as in any way a final ('stimato of tho oomparativo imu'its of tin* 
sixtoeu varieties. 

The results, as recorded by Mr. Ounningham, of the 
Exporinumt Station, together with his personal oatinmte of the 
eating (luality of each variety, are as follows 
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‘Trinidadian No. 2’ gave the larj^est yield, viz., 11 Ions 
71 cwfc. This variety gives very large, eordatt* tnbiirs of good 
quality. ‘Trinidadian No. 3 ' and ‘Fire Brass' eonie second 
with a yield of 11 tons. 

I am inclined to place ‘Trinidadian No. 1 ’ in the highest 
position and to class it as the best vai'ie^ty in this series on 
aeeonnt of the high (juality of the tubers botli in total solids and 
in starch and sugai's. Our results witii this new Trinidad 
seedling are such as to warrant its general trial by tlu‘ people 
all over the island. 


eUKMK'AI. ANAIA'SKS. 

Saiui)les of all tin* varieties were s(mt to the Laboivitory 
and lecords taken of th<j average weight of a tuber, its general 
ai)peiirance, and of the ilavonr when eookcid. Tlic* latt(n* was 
decided upon by a small eominitteo consisting of a chemist and 
tlu'ee experienced black ladies. On llu' whole, th(dr verdict is 
in substantial agreement witJi the opinions of Mr. ('mmlimhain 
wliieh \\('re arrived at (juito indejieiHhmtly and leased upon 
diihu'ent samples of tlie tubers. 

' The variety with the higliest pereeutago of total solids is 
‘(Governor' witli the voiy high content of 80*8 jici* cent, 
‘'trinidatlian No. 2' gave the lowest result with 80‘r)8. Kveu 
this is far above the average American sweet potato which 
cojntaiiis only ‘20 per cent, of total solids. 

The variety * White Scaly ’ heads the list in starch content 
with 80'94, a truly extraordinary amount. ♦ The lowest starch 
eoptent is that of ‘ Fire brass' with 28*74 jicr cent. 

, The sugars vary from 2*01 per cent, in ‘ Thompson’s Favour¬ 
ite ’ to only 0*282 jier cent, in ‘ Fire Jh*ass.' 

The libre shows lit lie variation (*507 to *828). 

The nitrogou content varies from 0*7 in Thompson’s Favour¬ 
ite’( ‘4*7 per cent, of protein) to ()*1C in ‘ Trinidadian No, 2" 
(•»1 p(*r cent. ])rotein), 

A determination of amides in the variety ‘Tailor’s S^cissors* 
indicat'd that rathm* over ouo-Kfth (22*2 per cent.) of the total 
nitrogen exists as aiuid<‘s. 

The i*csiilts shown by the analyses of this scries of varieties 
in^licate that the sweet potato as grown in Jamaica is a food of 
ve^y high cpiality. Tlic bulk of the solid matter consists of 
starch. The standard of solids and of starch sliown by this 
collection of varieties is far in excess of that obtaining with 
sweet potatos grown in the United States, and places the 
tropical product in a very favoixrable position by comparison. 

With regard to the ‘ sweetness ’ of the sweet potato, the 
indicated proportion of sugars is not enough to account for the 
sweet taste of the tubers when cooked and eaten. To test 
Avhether the process of cooking increased the sugar content, an 
experiment with the variety ^Trinidadian No. 1 ’ was carried 
oi^t 
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Per (*ent. 




s 

■9 

"o 

Total 

Solids. 


6 

/j 

g 

5 

3 

fmM S 

oS 2 
oti 

0 bi 

H S 

1 03 

rncookod 

00*45 

30*55 

25 3 

()-09» 

l-(5 

Cooked 

«0*00 

30*01 

21-03>' 

4-31’' 



This lesiilt is voiy striking. The protCHHof (oohinfj ilu 
hirccf pohtio has inerut^ed the gliKOsf jroni 0 1 pei^ vent, to 
and the loiat ^xafav^ from 7 6 to r(>^f per ((nL 

Rv})onin(M\ts arc* now biding nndortiikon to ascortain the 
exact chemical nAlur<‘ ol this change. I believe that this fact 
has not hitherto been i(*coi*<1ed, and that it explains whj 
a bwect potito should taste so sweet when eaten despite tlie 
moderate amount of actual sugars in the law tuber. 

Mxpeniuouti were also niideitaken to indicate the change 
in the tubers on keeping. Tubers ot the vaiiety ‘ Whiti* 
Sealy’w^eie analysed wdien fleshly due, and a iter keeping for live 
weeks in the open air. 

The results were as follows: 




Percent. 



Qj 


a; 

§ 



1 

*s 

n 0? 

t-H T 

•H cj 

0 fcC 


a 

^ o 

72 

3 


Fresh tubers 

(57-11) 

32*81 

0211 

1*1 

Old tubers 


30 55 

0*431 

10 

- 



— 



This indicates that the tubers tend to a cleveloi3[inont of 
faugars at the expense of other constituents on keeping. 

These preliminary roaultb suggest various lines of iiuiuiry 
which we hope to follow’ up as opportunities occur. 


*C»lcxilatQ4 ou saaie (Onteat of total solids as uitcookeil. 
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MANURIAL VALUE OP WEEDS IN CACAO AND 
LIMB ORCHARDS. 


'rh(‘ Following hliort 110(0 n^Iativo to llu' t!<‘}»(in(nt of 
orchard soils has boon forwaidt^d by the Hon. Kianois WoHn 
(\M.C h, J).So., K I.C\, I( oontains iiifoimatioii that 

likely to bo usoful lor rofoiviioo, and is to ])o (akon as snpplo- 
inoiiting tho paiior road by Dr. Watts at tho West riidiuii 
Agricultural Conforouoo of 1001 (and publisbod in the Wp»t 
Indian Bulletin, Vol. Tl, pp. 00-8) on tho " Treatment of Soilb 
ill Orchard Cultivation in tho Tiopios." In that paiier it ^^as 
suggested that tho best kind of treatment to adopt was to 
leave tho soil untillod, tho only cultivation being the iieiiodical 
cutting back of the rank grass and \v<‘ods with the (‘utlawss: 

In order to asoeitaiii tho manurial value of woods growing 
in young orchards, 0 g, of cacao, liinos, etc , au exporiniont was 
undertaken jointly by INIi*. J. Sow'ray. of Dominica, and the 
Imperial Department of Agriculture. 

A portion of a young cii(*ao orchard having a normal 
growth of weeds was st‘lo(*ted andthe woods w^oro cleared over an 
aiea of 15 x 15 feet. Tlieso w'erc found to weigh, when fresJn 
71^ It., this ludng at tho ralt^ of 128 75 cwt. iior acre. After 
drying, tlie W(‘ight w'as IDl It. or 85 5 cwd. per acre, the loss on 
drying lieing 8Jk55 pm* ceui». 


The air-dry material \vi\s found on analysis to coutain:— 

Moisture . 10*8JI per cent. 

Nitrogen . *74 „ „ 

Phosphoric acid (PaOf*) . '^2 „ „ 

Potash (KaO) . ’09 „ „ 

Total ash .10*38 „ „ 

Prom these iigures it follows that uiioii these w^eeds being 
I'eturued to the soil as manure, tlio soil will receive— 


Nitrogen, 70*8 lb. per aero ; equal t<y sulphate of ammonia, 
331 lb. 


Phosplioric acid, 2M lb. per acre; ecptal to ^tricaleiuni 
l)h()bi)hate, 4(1 Dj. 

Potash, 91*8 lb. ])(u’ acre; o(|ual to sulphate of potash, 171 lb. 

This, taken In connexion with tho very coiiHiderablo 
amount of vegetable organic matter, constitutes a substantial 
nianuring. 

This material may be regarded in the light of circulating 
capital, being used as manure', thou roapt)earing partly as crop, 
(cacao or limes) and partly as a new gi'ow'th of weeds; at tho 
same time the condition of the soil is being steadily improved 
by the circulation. 

One effect of the use of manures in orchards will be to 
increase the quantity of weeds, rendering moj*e care and 
attention necessary on the part of the cultivator, but there will 
be a steady increase of vegetable matter in the soil, and 


^Equal to a^out I owt. of basic phosphate. 
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consequently improved condition and in\provod fertility ; nor 
is it too much to say that under some circumstanceH it may bo 
well to apply mamires for the sake of the additional growtli 
they will produce for use as a green dressing. 

Weeds during their growth will doubtless lock up and 
retain much plant food, this liowever will bo steadily and 
periodically returned to the soil by Ibe periodic cutting down 
of tLe weed crop. In some eases it may be desirable to supph*- 
inent the natural growth of weeds by the eultivation of stane 
crop for green dressing. For tJiis imrposo woolly pyrol 
{PhaaeoluH Mundo) appears to be one of the most iis(»ful plants. 

In orchard W'ork it is essential to prevent the formation of 
anything like a turf, but little care is required to pro vent this. 
From time to time tlu‘ grass and weeds should be cut down, 
and perhaps be lightly covered with soil: if tiiore is danger of 
a turf forming the soil should be forked. A proper apprecia¬ 
tion of the iiso and value* of weeds and green dre-siug will do 
much to improve the conditions of orchard cultivation in the 
tropics. 



AGRIOXTLTURAL CONFERENCE, 1906. 

The fifth West Indian Agricultural Conference was 
opened on Wednesday, January 4, in the Council Chamber, 
Princes’ Bnildings, Port-of-Spain, Trinidad, ixnder the presi¬ 
dency of Sir IJANIBL Morhi«!, K C.M.O., Imperial Coiumissionei 
of Agriculture for the West Indies. All of the representatives 
were present with the exception of those from St. Vincent, 
Grenada, and Tobago, who arrived the following day. His 
Excellency the Governor of Trinidad (Sir Hknry M. Jaoksok, 
K.C.M.G.), His Grace the Arcukisuui’, the Colonial Secretary 
(the Hon, IIuoH OuPFORi), C.M.Q.), and a largo number of 
prominent members of the official, commercial, and agri¬ 
cultural communities also attended the opening ceremony. 

The following la tho list of Representatives from the several 
West Indian Colonies who attended the Oonfoienee: — 


JAMAICA. 

The Ciiector of Public Gardens and Plantations (The* Ilononrnble 
WiujAM Fawcett, B.So., F.L.S.) 

The Iloprcfioutative of tho Agricultural Society (J. 11. Williams, 
Esq., M.A.) 


BRITISH GUIANA. 

Representative of the Boat'd of Agriculture (Tho Honourable 
B. Howell Jones.) 

The Superintendent of the Botanic Gardens (A. W. Bartlett, 
Esq., B.A., B.Sc., F.LS.) 

The Lecturer in Agriculture (E. W. F. English, Esq., B.A.) 

The Assistant-Instructor in Agriculturo (J. E. Beckett, Esq.) 



THINIUAI) AND TODAOO. 

15c‘i>ic“'t*ntativos of IIipTiijihIjuI Aj;i ictiKiiv.il Hocicly: 

Pkthh AiskI/, Ks((., (lT',hu‘, St. Mafloleiuo ) 

J. (i. DhiCjANNKS K'-*!- 
Kikjak Tnii’i’, Ks<(, S(*<*i<‘tj»ry. 

Tho OoveinniPut Analyst and Piofossor of C’lic'iiiistiy (Profossoi* 
P. Oakmooy, P 1.13„ P.C S.) 

The Superintendent of Iho Royal IJotunie (Jaideiis (J. 11. I [art, 
Msq, F.L S.) 

Tho Principal of Qneen’s Royal OoIIcro (W. BuuanKM, Ks((., M.A.j 
The Princii)al of the Collogc of tho Imniaciilate Conception (Tho 
Revd. Fatiikr NKYiijr^w.) 

The Inspector of Scliools (J. H. CoiJjBnr, Esq.) 

Additional Representatives for Trinidad : — 

The Honourable G. Townsend Fmnwiok, O.M.G. 

The Honourable S. Henderson. 

The Rev. Dr. Morton. 

Representative for Tobago:— 

The Curator of the Botanic Station (Henry Milt.en, Esq.) 


WINDWARD ISLANDS. 

Representative of the Grenada Agricultnval Society (B. M. 
dePreitas, Esq) 

The Inspector of Schools, Grenada (J. A. IIaurin, Esq.) 
Representative of the St. Vincent Cotton Growers’ Association 
(Edwin Richards, Esq.) 

The Agiioultural Supoiintoudeut, St. Vincent (W. N. Sands. 

Esq.) ’ 

The Agricultuial Instiuctor, St. Lucia (Geohoe S. Hudson, Esq.) 


BARBADOS. 

Rcpresenl.ilives of th(' Barbados Agricullnrnl Sociely (The Ilon- 
omablo Fousteu M. Am.kyne (Vice Ihesident) and 
G. Seueut Evelyn, Esq ) 

Tlie Island Professor of Chemistry, in elusnieal eharge of Sugar¬ 
cane Experiments (Professor J. P. D’AniimpiEUquE. M.A.. 
F.rc,F.O.S,) ’ ’ 

The Agricultnial Supcrintoiuh'ut of Sugar-cane Kvneiimenls 
(J. R. UoVKLL, K^q , F.L.S., F.C.S.) 

The Hoad Masttn* of Harrison College (Mouac k Deiohton, Esri. 
M A., F.R.A.S.) 


LEEWARD ISLANDS. 

The Government Analytical Chemist and Superintendent of 
Agriculture (Tiio Honourable Francis Watts. O.M.G.. 
D Sc., F.I.O., P.C.S.) 

Dr. H. A. Alford NionoLr.fl, O.M.G., M.D., F.L.S., etc., Author 
of ‘ Tropical Agriculture,’ Dominica. 

The Officer-in-eharge of the Agricultural School, Dominica 
(Archibald Brooks, Esq.) 

The Agricultural Superintendent, St. Kitt’s-Novis (F. R. 
Shepherd, Esq.) 
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OKFlCliRS 

OK TIIK IMI’KRIAI. llKKAHTMHNT OK ACiRK'D^Tl'IlK 
I’oH Tirn Wmst Inoiks. 

Iinj)oii!il t'oinnussionor of Aari-ioulturo for tli<* Wosf. liulios (Sir 
DanikIj Mohhih, K.U.M.U., M.A., D.C'.L., D.Sc., F.LS ) 
Srioutiflc Asiislnnt (W. H. llirTTii!N.sii \\v, Es<|, M A., H.Sc.) 
Myc*olo(?isl and AsiicultuiMl IjOcLiavr (L. LhiWton-Hkain, 

B A.. K.L.S.J 

EiitonioloKi'it (IlKNiiv A. JlALLOir, Esq, B.S(.) 

Travolling Inspector in connexion with Cotton Investigalioiib 
(TiiOMAh TnoiiNfON, Esq , A.II.C.S.) 

HONORAIiV MEMBERS. 

The iJiicctor of Agricultnro for the Dutcli West Indian Colonies 
^C. J. VAN IlAiJy, E‘'<(., Pli.D.) and Waltkii 1’owkll 
Jkpkukyh, Es<i , Ijlandovoij', Hoiitli Wales. 


Honorary Secretaries/ W. R. BuTTKNKitAW, E‘-q., M.A., B H(., 
to the Couforenco i and Aixkynk Ckaix vm 1Io\vki.l, Estj. 


Tlie Agricultural Society of Trinidad appointed a Reception 
Connnittee in connexion with this Conference ns follows : 

The lion. C. Townhend Frnwk’K, C.M.G., (Vice-President); 
the Hon. Hugh OI/IKKOHD, C.M.C. (Colonial Secretary); the 
Hon. W. C. L. Dyett, the Hon. SAMPBii Henderson ; Rev. 
Dr. Mobton ; J. G. DB Cannes, Esq.; Peter Abed, Esq. (Usine 
St. Madeleine); Rudodpii Ritrt, Esq., and Edgar Tripp, Esq. 
(Secretary). The Committee very kindly made arrangements for 
the oxcumona to the Usine St. Madeleine, the Pitch Lake, and 
to Horqueta and Sangre Grande, on January 7, 10 and 12. 

Among those present at the opening ceremony wei*e;— 
His Excellency the Governor, accompanied by Lady Jackson 
and Lientonant Sarbd, A. D, 0., IjADY Morris, his Grace 
Archbishop Flood, the Hons. Hugh Oi.ikkord, O.M.G., U. G. 
Buhhe, R, a. Warner, W. 0. L. Dyett, Edgar Ago.stini, 
A. P. Marryat, R. II. McCarthy, Denis Slynk, Waijhh 
Wrightwon, O.M.G., Eitokne Cipriani, and George Goodwillb, 
Ven. Archdeacon Smith, and a representative gathering of 
planters and members of the civil service and the 
commercial community. 

The Bepi*esontativea were received in the Conference Hall 
at 12 (noon) by his Excellency the Governor, who opened 
tlie proceedings with the following speech;— 

On behalf of the colony, and on my own behalf, I beg to 
extend to the members of the Conference a very hearty wel¬ 
come indeed to this beautiful and fertile island, which has so 
well earned nhe title of the ‘Pearl of the Lesser Antilles.’ 
I know it has for a very long time past been Sir Daniel Moriis’ 
desire to hold a meeting of the Conference here to enable you 
to see for youi-selves the resources of the island and the means 
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whi(*li have boon used to develop them moans which 1 am 
happy to say have beou blessed witli an abundant nieasuro 
oL‘success. 1 do not think it U possible to attach too high an 
importance to the meetings ot* this (/onroreuce, and its institution 
is one of not the least of the beiielits we owe to the 

l)e])artiuent which is so ably preshied ov(n* by Sir Danitd INlorris, 
(vAppIause.) It enables tlie practi<‘al and s(*ientilic agri¬ 
culturists to come into closer touchan<l sympathy and t^xchange 
thclv views, and it ouables ns outside the (\>nferenco lo benelit 
by the expression of those vitnvs. 1 am very glad to welcome 
you to-day. f can also welcome you to a new departur<‘ in the 
Conference, and that is, that you will be able to give a longer 
time to the consideration of tlic very impoi'tant (piestions with 
which the papers deal, instead of having to crowd tlnnn into 
two half-days. “Wo shall be very glad indeed to show you all 
that you think worth seeing iu Trinidad, and you will find us 
not less ready to listen to any comment or a(lvi<*e which your 
very wide experience* may enable you to ofter. We want to 
learn from you as well as enable you to observe what wo are 
doing. I learn from tlu* v(*cords of the earli(*r (Jonferences 
that at first they were intended to afford the officers wJio 
w<‘re engaged in assisting agrienlturists througlioiit the 
West Indies an opportunity of meeting to exchange* their 
views, and I think great wisdom lias been shown iu 
appointing delegates and getting together so large a number 
of the rojiresentatives of agrienlturo, both ])racti(*al and 
scientific, throughout the West Indies. Vour united 
opinions call command attention which it would be iinpoa- 
siblo for any single colony to expoet, and should you 
find it within tho scope of your duties to suggest the removal 
of any disabilities which may exist in tho dovelo))ment of 
agriculture or tlie provision of better systems, you may be 
sure tliat the expression of your views will comimiml the 
greatest attention, not only here but also with our masters in 
Downing Street. (AppIauHe.) Ih*fore I sit down I fe(*l I am 
rather taking your time up too miudi, but iierhaps the* increased 
length of your Oouf<*r(*n(*e will enable you to excuse* me — 
I would like to say just one word, not to the (3onferi*neo, but to 
the gentlemen wlio are attending the meeting. It is this. It 
has seem(3d to me tliat some slight misimdorstanding has 
existed in Tnni<lad as to the real position of the Imperial 
Department of Agrieulture. 1 have noticed it stated on more 
tlian one occasion that this <*olony can hardly be said to derive 
full benefit from that very valuable Department. I think 
whoever made this comment cannot possibly be aware of, or 
have given any thought to, tho reasons for which the Depart¬ 
ment was started. You will all remember the visit of the 
Royal Oommiasion to the West Indies, which, unfortunately, 
they found almost on the verge of bankruptcy with the very 
happy exception, I am glad to say, of Trinidad. (Cheers,) 
Trinidad was able then, as now, to fight its own battle, and there¬ 
fore, it was felt that there was no excuse necessary for not 
offering it so much pecuniary assistance as Avas given to the 
poorer colonies* That assistance has not been wanting, since we 
have a grant-in-aid which enables us in a large measure to 
support our Botanic Station in Tobago, But we do derive gobd 



advantage from the Tmpovial Department oi* Agriculture. It is 
always ready to give us the fullest advice and assistance 
whenever ai)plied to; and not only that, it looks after us in 
a way wliich is not fully muh^rstood or appreciated. 1 have 
been reading lately how that when disease appears ainongst 
any product which is grown in the West Indies or in any other 
part of the world, the D<'partmout at once acta to work to find 
out the nature of ilui divseasc and the best means of fighting it, 
so that it is ready to meet any particular misfortune in 
the way of disease w’hieh should visit the West Indies; and 
that is the great advantage in having the Department. 
Therefore, 1 think wo benefit in a very large measure, and 
I am glad to have the opportunity of expressing the thanks 
of tliis colony to the head of the Department for his able 
assistance. (Cheers.) Now, gentlemen, I am not going to 
detain you any longer. I declare this Conference open, and 
call upon the President to give yon his address. (Applause.) 


I. THH PRKSIDRNT’S ADDRRSS. 

Sir Daniel Morris then rose and said : 

1 have pleasure in luesiding at the fifth West Indian Agri¬ 
cultural Conference. 1 <*ongratiilate you on being able to meet 
in so important and pi'ogrossive a colony as Trinidad for 
the consideration and discussion of problems which lie at the 
foundation of the material i)rosi)erity of these colonies. 

It is my ])loasing duty to express to the (Government of 
Trinidad my deep appreciation of the assistance it has rendered 
in lending this Hall as a meeting place for tlio Conference and the 
hearty welcome that lias been extiuidod in behalf of the <*olony 
by his Excellency the (Governor. Our thanks are also due to 
the Members of the Trinidad Agricultural Society for the 
arrangements they have made for visits to sugar and cacao 
estates and for enabling us to become more fully acquainted 
Avith tlu‘ resour<*es of this fertile and beautiful island, 

Trinidad is possessed of special features as a meeting-place 
for those interested in agricultural inatt(U‘s, and there is no 
doubt that we shall, directly and iudirc<*tly, obtain valuable 
information likely to be of bouelit In advancing the agri¬ 
cultural interest'^ in which wii are sevB^'iilly concerned. 

As you are aware, th(»ro has been an interregnum of two 
years in liolding tluno ConferenceH, caused by (piarantine 
restrictions. It is hoped that clifliculties of this kind will 
disappear as a result of the more scientitie and, it is believed, 
ccpially elfective measures now in cour.s(^ of being adopted. 

The business to be brought before this Couforenco is fully 
Pot forth in the Programme of Proceedings already in your 
hands. You will observe that there is a long list of subjects 
proposed to be dealt ivith, but, as on former occasions, chief 
attention will bo devoted to those of immediate interest and 
such as have a direct bcaHng on the improvement and 
development of the staple industries of those colonies. 
A prominent position is given to (pie.stiou8 afifectiiig the sugar 



iudnHt*.i‘y, and n feviow of the results obtained in years 

in misinjy varieties of canes yieldinj^ more suffai* and less liable 
to disoas(i will show that wo have madt' a.n api)reeinble ad vanes' 
in both directions. 

The i)rosi>ects of the siiKar industry are niort* fav'-ourabhs 
than they liav(' been for many years, and it is retdizisi that the 
West Indies, after the HU*< 4 nions <‘ITort.s made in tlndr lu'half, 
have, at last, obtained a position whi<*h should <mal)le them b) 
compote, in tin' British market, on <Mjiial t(M*ms witli all sti^ar- 
producing countries. 

As Triiiitlad is the lar^^ost cacao-produeiiig a.r('a in the 
West rndic's, it is proposed to devote* special attcmtiori to 
the oirenmstances of this industry. Ih'oposals will he diseusstsl 
for irnprovinp: tlic cultivation, the use of suitable manures, 
the treatment of diseases, and tin* advanta^t^s, if any, to be 
derived in certain districts from the us(u)f appliances for curin^jf 
cacao by artificial lieat. 

This C\)nforcuee will bo iuoro favourably pla(*ed as (joiu- 
jiarod with ]n*ovious Coufermices, inasiuuelias it will Ik* possible 
to extend the business over a longer period and thus afford 
opportunity for a fullor consid('ration of tin* subjects to bo 
brought before* it. It will also be possible to visit several 
localities of special iuteiest from an agricultural point of 
view and alTord Jioprosontativ('s more time for tlu' mutual 
exchange of ideas in regard to the possibilities of their 
resi)ectivc colonies. 

1 aiA glad to find that in point of numbers, as well as in the 
standing and cxi) 0 riouce of the members accredited to it, this 
Couforenco compares favourably with any of its predecessors, 
We have amongst us able and representative inoii who not only 
possess a direct interest in the W('lfari' of these colonies but 
who aro in a position to speak with authority in regard to the 
many (piestions to b(^ submittt'd for their eouHideratioii. We 
have also present men highly (pialified in their special depart¬ 
ments, who by tludr scientific skill and knowledge aro capable 
of dealing Hu<*cossfully with (*omplox and dillUuilt problems and 
placing the results in a i)ra(*tical form at the disposal of the 
planting community, U is the* cordial co-oixiiatiou of these 
two forces (which all along has been om^ of tlio main objecits of 
these Oouforeuces) that will make for the ultimate salvation of 
these colonies. I believe that J am justified in stating that W(i 
have now assured to xis the confidence and support of all the 
prominent men who roproseut the practical side of agriculture. 
They are working side by side in hearty co-operation with the 
scientific side, hence the results cannot be otherwise than 
beneficial and of a lasting character. 

The Fruit industries of Jamaica, Barbados, Trinidad, and 
other parts of the West Indies will be brought under review, 
and it is hoped that the information to be placed before the 
Conference will be the means of solving some of the difficulties 
that have hitherto been met with. 

The Cotton industry appears for the first time on our list 
of West Indian industries. We have now arrived at a period 
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when it may bo poshiblo to form an approximate estimate of 
the prospects of revivinji: cotton growiinr in those (*olonios. 

Among gonoval subjects tliore aro several of an intorostiug 
character such as tlio present position of Rico growing in the 
West Indies, the i)osHibiIitioH of Rubber eultiv^ation, the 
treatment of Anthiax and other dlseaseH in hto(*k, the Cocoa-nut 
industry, tlio relative merits of Hairy S]i(*ep as eojnpared with 
other sheep in the West Indies, and the establishment of 
Agricultural Banks. 

The treatment of the diseases aiToeting crops continues 
to receive a large share of attention. There is no doubt that in 
most cases where diseases have made their appearance, and 
where remedial measures have been immediately taken in 
hand, the loss to the planter has been either prevented 
altogether or greatly reduced. Proposals put forward for 
fumigating plants before they aro admitted into these colonies 
are being generally carried out. This is one of the most 
effective means for preventing the introduction of insect pests. 
Disinfecting large importations of seed, as was done in the 
case of Sea Island cotton seed during last season, is a precaution 
that deserves to be generally adopted. 

At former Conforeneos a prominent position has boon given 
to proposals for introducing the teaching of the principles of 
Agricultuj’e into the Primary and Secondary Schools in the West 
Indies. The ])rogross in this dii‘ection has necessarily been some¬ 
what slow; but, on the whole, sufficient experience lias now been 
gained to enable us to look liopefully as to ultimate success. 
The information to be placed before us by those who have 
taken an active part in this work cannot fail to be of interest. 
It is impressed upon us as a matter of daily experience that, 
until the mass of the people in the West Indies are brought 
into sympathy with agricultural pursuits and aro trained from 
infancy to adopt the successful treatment of the soil as the 
basis upon which to build not only their own prosperity 
but tho general pi*osperity of these colonies, we cannot 
regard onrselvos as fully equipped for competition with other 
countries. 


SUGAH INDUSTRV, 

From a ri^ceut report iirosented by Professor ITarrisoii 
in behalf of the Sugar-cane Experiment Oommittee of tlie 
Board of Agriculture, it would appear that the total area 
under cultivation in sugar-cane in British Guiana is 78,008 
acres, including 2,500 acres cultivated by small farmers. This 
is an increase of 11,095 acres as compared with 1800. The 
average cost of producing 1 ton of lirst centrifugal sugar, 
including 14 per cent, second sugar and 25 gallons of rum, was 
£10 9s, 2d. in 1903 as compared with £11 9s. 2d. in 1896. In 
1897 only small areas of land were occupied with canes of 
other varieties than Bourbon, Vhile at the present time about 
14,000 acres are planted with them. The result of experiments 
on a large scale with seedling and other canes than Bourbon 
recorded during the last three years ‘indicate an increased 
yield per acre of from 12 to 20 per cent, over that of the 
Bourbon.* The Oommittee states that this increase has been 
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obtained by tbo substitution of certain now varieties for the 
Bourbon cane “ witliout increase in the <*osi; of ciiltiviitioii and 
po'-sibly with a Icssenod outlay for manure.’ It is added that 
‘in many of tlio experiments the vai'ioties, other than 
Bourbon, have been cultivated on land on wliich the 
latter cane does not flourish, while the Bourbon retiinis 
are, as a rule, from land of average fertility H])on which 
it gives satisfactory returns.’ 

A ‘Report on the Agricultural Work in the Exi)erimont 
Fields and the (lovormnent Laboratory for the season 1003-4.’ 
ill British Guiana has recently boon issued by J^rofessor 
Han ison. 

The following are the iirineipal varieties of other canes 
than Boiirbrm cultivated in British Guiana D. 100 (8,338 
acres), White TraUfiparimt (2,876 acres), B. 147 (1,138 acres), 
I). 625 (537 acres), and B. 208 (417 acres). 

A general summary of the interesting results presented by 
the Sugar-cane Committeo at British Guiana will be discussed 
later. As conflnning what is stated by the Oommittoe and 
as showing what has been done with seedling ean(*s on a large 
scale at the Diamond Estate in British Guiana, the Manager 
states, as the result of experiments carried on for four years 
(1001-4 inclusive), that seedling canes grown on an average 
area of 1,537*918 acres, as compared with Bourbon canes grown 
on an average area of 2,824*352 acres, have proved better than 
the Bourbon to the average extent of 24 per cent. The average 
crop reaped during the period under review was 10,560 tons ot 
sugar. The details on which this summary is based are now 
before you. 

At Barbados dining the last five years 20,407 varieties of 
seedling canos have been raised. Less than 1 per cent, of these 
have stood the stringent iests of field and chemical selection 
applied to them. The seedling cxiiei'iments in hand up to 
December 31,1003, consisted of 8,120 plots covering 113*201 acres. 
Experiments with manures consistcHl of 106 plots covering an 
area of 11*106 acies, while another hc^C of manurial experiments 
consisted of eight(‘cn plots covering an area of 16*02 a(*res. The 
general results are favourable and indicate that the olTorts 
that are being made are in the right ilirection and justify the 
opinion that tlio raising of seedling canes affords H])ecial promise, 
as in British Guiana, of increasing the yield and diminishing the 
cost of cane sugar production in this island. 

About 35,000 acres of canes are reaped annually in Barbados* 
According to a return prepared by Mr. Bovell in 1008, the 
Bourbon cane, owing to the pi'evalence of disease, has been 
almost entirely discarded of late years. The area nndei* culti¬ 
vation in this cane in 1903 was 328 acres. Tiie area under other 
canes ni 1903 was approximately as follows; White Transparent, 
18,506 acres; Rappoe, 8,089 acres; Caledonian Queen, 1,601 acres; 
B. 147, 1,642 acres; B. 208, 842 acres. The area under seedling 
canes is gradually extending. The figures for 1004 are not yet 
available. Of the newer canos the most promising is B. 1,529. 
The cultivation of this cane (on account of the large yield, per 
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acre and the purity of its jaico) is being extended to as many 
experiment plots as possible diii*mg the present planting season. 

The reason why seedling canes have not been adopted on 
a larger scale at Barbados is due to the high standard of 
excelleiieo attained in that island by the White Transparent 
cane. But eveuy year the results of the seedling experiments 
show ail a 3 )proximation to the establisJinient of a ri(*hor and 
more stable variety. In the meantime, the conjoined olTorts 
of tlxo Department and members of the planting community 
are steadily being directed to the general improvomeut of the 
industry. 

A Pamphlet (No. 82) containing a summary of the last 
Beport on ‘ Seedling and other canes at Barbados, for the 
year 1908-4,’ prepared by Professor d’Albuquerque and 
Mr. J. R. Bovell, is now before you. 

In the Leeward Islands Dr. Francis Watts has recently 
presented the results during the last live years in regard to the 
introduction of seedling canes and manurial experiments at 
Antigua and St. Kitt’s. 

At Antigua there are about 8,000 acres under cane culti¬ 
vation. The principal varieties are the White Transparent 
(under which is included Naga B., Mont Blanc, and Caledonian 
Queen), B. 147, I). 95, and B. 208. The area under Bourbon is 
reduced to about 204 acres. By means of the introduction of 
now varieties of canes, Dr. Watts states, ‘ the planter has now 
an opportunity of selecting his canes for particular soils and 
situations or for early or late planting. In this way ho may 
not necessarily select that cane which has done best on the 
average of the whole of the experiments, but his own observa¬ 
tion may have led him to see that some particular cane will 
prove suitable for some special conditions and ho selects 
suitable canes accordingly.’ 

At St. Kitt’s tlie total area under canes is estimated at 
7,000 acres. The principal canes cultivated are what are 
known as the ‘ Jamaica Caledonian Queen, and White Trans¬ 
parent. The area under seedling cane B. 147 is about 1,700 
acres and under B. 208, ISO acres. The area under Bourbon is 
about 810 acres. 

At one time cane diseases lii this island ‘ invaded one area 
after another until fears were entertained that some estates 
must be abandoned and sugar growing cease upon them* 
Following the advice of the Department of Agriculture those 
planters whoso canes were being destroyed by the ravages of 
disease introduced other varieties, notably B. 147, with the 
,happiest results: plantations which were in danger of aban¬ 
donment are now bearing luxuriant crops to the great relief 
and satisfaction of their owners.’ 

Ill summing up, Dr. Watts states: ‘ it will be seen that the 
newly introduced varieties of canes, including some of the 
newly discovered seedlings, have already played an important 
part in the sugar industry of the Leeward Islands. The work 
of their introduction is highly regarded by planters who freely 
express their appreciation of the advantages they have derived 



and the fooling is now ongoiidoi’od tlint in tlio selection of 
var*it‘tieri of! eano they ai*c in ])OHbossion. ol* a powerful defonco 
against many forms of cane diseasos.’ 

A pamphlet (No. 3il), containing a summary of the resultH 
of the cultivation of ‘ Seedling and other canes at the Experi¬ 
ment Stations in the Leeward Islands during the year 1903-4,’ 
is in the press and will bo issued shortly. 

At Trinidad the Otaheite or Bourbon cane is generally 
cultivated. Owing to the absence of serious disease and to the 
generally good results obtained from the present canes, 
systematic experiments on large estate scale with seedlings and 
manures liave apparently not been rogard(‘d as a necessity, ixs 
in the other colonies. Seedlings raised locally, or obtained 
from elsewhere, have been grown for some years at St. Clair 
Experiment Station and the canes analysed by the Government 
Chemist. The recent results are published in the Proceedings 
of the Agricultural Society and the Annual Re-ports issued 
by the Botanical Department. 

At Jamaica during the last three years Mr. II. H, Cousins has 
undertaken manurial experiments on estates on a fairly large 
scale. The results have shown that Jamaica soils are generally 
well suited for cane cultivation. About eighty selected varieties 
of cane are being grown at the Experiment Station at Hope for 
distribution. It is now proposed to inaugurate a scheme of 
sugar work on a large saile. A law was passed by the Legis¬ 
lature in August 1903, by which the Imperial grant-in-aid of 
the Sugar Industry (£10,000) was appropriated for the main¬ 
tenance, under the direction of Mr. Cousins, of Experimental 
Stations with special reference to the chemistry and 
mycology of sugar and rum. A Fermentation Chemist has 
been appointed in connexion with the rum investigations. The 
grant is estimated to provide for res(^arch and exi)erin)ent work 
for six years. 

In regard to the sugar-cane experiments carried on in the 
West Indies, it may be mentioned that the iiumorous publica¬ 
tions issued, as well as tlie new cjanes raised, apj)ear to be highly 
valued in other countries. For iiKstance, tlie Director of 
Sugar-cane Experhuonts at Hawaii states that ‘cane D.117 
yielded from a ton to a ton and a half more sugar to the aero 
than any other variety under trial.’ In Cuba Mr. E. F. Atkins, 
of Grand Solodad, reports that cane D.95 gave highest polaris^a- 
tion and i)iirity. H. 208 (from short 2nd. plants) led in this 
respect but was cleficiont in jtiice. Mr. Robbins, of Port Douglas, 
Queensland, mentions that li.l47 headed the list, yielding 28*40 
per cent, of ‘possible obtainable crystallizablo sugar’ from 
ratoons. In Louisiana the best seedling canes in experiments 
carried on by Dr. Stubbs were D.95 and D.74. 

The exports of selected cane tops from Barbados are 
considerable: a recent set of shipments to a neighbouring 
island consisted of 20,000 plants. 

CACAO INDUSTRY. 

« 

A review of the Oacao Industry iu the West tndies was 
published iu the West Indian Bulletin, Vol. V, pp. 172-7. It 



would appoar tliat the total expoits of (ac*ao tioiu these 
colonies have risen ft'oiu ewb, in lSi)8 to 101,87? ewt. in 

1902. Tiiose indieate that eaeao plantations aie being 

veiy oousid(n*al)ly (extended Ihionghout tln^ We-,t hulit^s Tin' 
<*xports of eaeao froin Tiinldad are ot (he animal \alui‘ oC 
£1,000.000. Those of (lienada aie of llu* annual \alu(‘ ot‘ 
£250,000. .J.iniaiea eonies next uitli e\poits of (In* annual 
value ol* £80,000. Ft is estiinUed that about 80,000 plants, 
besides huge (juantities of pods, are being distributed lioni tlie 
Botanic (Jardens and X^h^lHu•il>lent Stations evtu'y year. The 
diseases a I fecting cacao eoutinue to u^ceivo eareful attention, 
and ])lantois are kept fully informed as to their (diaractor and 
treatment. So far the ‘ Witeh Br'oom ’ diseasi*, that has so 
sorionsly eiiiipled (*a(*ao estates in Surinnin. has not rea<*he(I 
the West Indies, ft is desii*able that tlie recommendations 
made by the Imperial l)e]>artmeut of Agricultiin' nitli the 
view of kee])ing out this disease be coutinuod. 

The results of experiments %\ith the view of improving the 
general health and the yi(dd of eacao plantations will be 
discussed later. 


< OTTON INTOUhTRY. 

The first of the r(H‘ent experiments in (*otton growing 
wore started at St. Lu(*ia in 1900. In the follow ing yisar these 
experiments wun*e extended to Barbados and the noitlunai 
islands. In 1902 Messrs. Sendall and Wade began the culti¬ 
vation of cotton on a eornmei'cial scale at 8t. Kitt's and 
Montserrat. The total ai*ca planted in all the islands in 1902 
was 500 acres. This was increased in 190?} to t,()00 aetes. 
During the year 1901 the area planted in Sea Island cotton, 
and now coming into bearing, was 7,21?} acres, and in other 
vaiieties 4,4?}8 acres, making a total of ll,(>81 acres. Valuable 
assistance w^as rendered by the British Ootton-growdng 
As'sociation in making grants of money and machinery; also in 
taking charge of tho shipments of cotton and linding the best 
market for tliem. More rweutly the Association arranged for 
a visit to the West Indies by Mr. E. Lomas Oliver who 
reudoi'od great ser*vice by explaining in detail the re<iuii*(MneiitH 
of spinners in i-egard to uniformity in length of sta]>le, colour, 
and lineness. The Imperial Department of Agricultun* sup¬ 
plied i}5,700 11). of seed of tho host variety of Sea Island 
cotton at cost price. At present there are fifteen well-equipi)ed 
cotton ginneries in w^orking order. The piices obtained for 
West Indian Sea Island cotton during the past season have 
ranged from 12d. to 18oi. per U). The average price was 
14Jd. per It). It Ls now recognized that West Indian Sea 
Island cotton is an article in good demand, and the industry 
shows every promise of being established on remunerative 
lines. It is probable that the crop of Sea Island cotton to be 
reaped from now to May next will reach about 5,000 bales 
(of 860 5). each) of the value of £100,000. Details in regard to the 
general position and prospects of the cotton industry will be 
laid before the Conference. 



300 


FRUIT INDITHTRY. 

Tlio very considerable fruit trade at Jainai<*a lias boon 
gradually built up during the last tweiity-fivo years. Numerous 
<lilticulti(‘s liad to be overeonus but the nearness of the New 
York market was an important factor in favour of the 
industry. Latterly, by means of the Direct Liimof Stc^amers, 
a fruit trade is being established between Jamaica and the 
United Kingdom. Th(» total value of the fruit tra<le of 
Jamaica in bananas, oranges, and otiun fruits is about .£800,000 
annually. 

Naturally, the su<*eess of .Jamaica has suggested efforts to 
establisJi a similar fruit trade in these eastern colonies. They 
are 1,000 miles nearer Euro])e, and many of tliem are very 
favourably situated for tho production of fruit. TJio best 
nieaii'^ for shipping the fruit so as to eiiabl(‘ it to be lauded in 
good condition is a probhuu that has been under consideration 
for some time. 

It is probable that, if tin* growers could obtain 
insulated and thoroughly ventilated holds by means of air 
shafts and fans on board th<‘ present Royal Mail steamers, 
Barbados bananas, packed in crates, might be successfully 
shipped during the winter and spring mouths, say, from 
October to June, without cool storage. But, with tho exception 
of Barbados, which is the last port of call for the Atlantic 
steamers, it has been c<jnclusively shown that cool storage is 
absolutely necessary for tho shipment of fruit from all tliese 
colonies.. 

As an experiment, two of the Royal Mail steamers (the 
‘Tagus' and ‘Trent') have becui titted with tho Hall system 
of cool stoiage, and the results with bananas, when tlie fruit is 
carefully selected beforehand, and kojit in a tomiierature 
betwe(‘n 00' and O.')' K. have been uniformly satisfactory. 
If a snlTliciont quantity of fruit wore grown Cor shipment, the 
Royal Mail CJonqiany might. b(‘ indu(*od to extend tlio Hall 
system to the other mail -^liips, and this might lead to furtlior 
clevelopnumts. 

The subject Is beset with dilliculties, and it will r(‘(juire 
<*areful negotiation to be (*arried on for some time in regard to 
details before ship])erH llnd themselves in a position to obtain all 
their rcsiuiremeuts. The llrst step necessary is to grow tlu" 
right kind of fruit and produce it in such quantities and in 
such a condition as to meet the reejuiremonts of the market. 
Then would follow the arrangements foi* shipping it. In this 
matter it would appear that shippers must depcn<l, for some 
time at all events, on the existing Royal Mail steamers. After¬ 
wards, wlien the trade has assumed large dimensions, the 
comi^any might be able to see its way to provide sjiecial 
steamers fitted with cool chambers capable of delivering large 
cargoes in good condition. 

LIMK INDUSTRY. 

Tile exports of limes, concentrated lime juice and essential 
oils of limes from Dominica are of the annual value of £45,370. ‘ 
Jjiuio juice and oils are exported from Montserrat of the value 
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of £5,810, limes and lime juice from Jamaica of the annual 
value of about £0,000. Tiiuidad also expoits some lime juice. 

This industry has oc(*asioimlly becMi thi('ateiu‘d by the 
attacks of scale insects chi(dly the ])ui])lc scale 
(i7/*a‘o/aJ and th<» oian£;e snow scale ((^htonaspis tifn) ft has 
been slunvu at Dominica that these insects can be kept in <*he<‘k 
by caicful cultiv'^ation, incliKlini? piuninj> and nianimnu: the 
trees, and the use of insecticides. A small stiMin outfit for 
fapraying lime tiees has been intioduced on one estate* at 
Dominic 1 witli salisfactoi v lesults. 

The manufa(*ture of commeicial citiaLe of lime has been 
investigated by Dr. Watts, and the results have been published 
in the West Indian IJulleiin, Vol. IJ, p. 308 and Vol. Jll, p. 112. 

IMPROVKMTCNT OF hTO( K, 

This is a subject that for a long peiiod has received caieful 
attention at Jamaica and Tiinidad. It is now" bt*ing geneially 
recognized as an (ssimtial feature in the agrieiiltiiial develop¬ 
ment of the AVest Indies. At British (kiiana the Boaid of 
Agiieiiltiue has made an excellent start in this diiection. The 
stock faim at Antigua ks in eouise of being le-oiganized and 
improved, ('onshloiahle sums liave be<m expended during tlie 
Jast six yeais by tin* Imperial Dejiai tment of Agrieullure in 
tlio i)uichase of i)edigi<*e animals foi the jiurpose of improving 
local breed'- in the smaller islands. Already there is a distinct 
iinpioNomeut noticeable in some localities, especially in small 
stock fiuch as bhocp, goats, ral^bits, and poultry. Dominica liab 
taken up the improvement of ponies, and a small stock faim is 
attached to the Agiicultural Hcliool. At Ht. Vincent a 
Ilei'oford hull lias [)roved very useful. At Barbados two stud 
goats, cue piesonted by Baiouoss Burdett Ooutts, were 
introduced two ycais ago. Tho inogeny of tliese obtained 
prizes at the Vgiieiiltuial Show on December 21 last. 

SISAI. IIMMP INOUhTHV. 

In districts wh(*re there aie large streielies of moderately 
level, roeky or stony soils, wdtli a low annual rainfall, say, 30 to 
40 inches, it is piohahh* thatsisal hemp might become a su<*cesh- 
ful industry. There are thousands ot aei(*s of land exaiitly 
suited for growing sisal hemp at Montseirat, Nevis, and the 
Virgin Islandh, Pull information in regard to tho leciuire- 
nioiitis of this indnslry has lately been published (TVrsf hulian 
Bulletin^ Vol. V, pp. 150-72 and AyricuUiu*al Nvim, Vol. ill, 
p. 317). 

Ill sisal hemp we have a eiop which can be grown on pool 
and rocky land imsuitcd to other crops; its cultivation is 
a simple matter and reliable machines can be obtained for 
preparing the fibre. During the last ten years the price in the 
ITnited States has varied from Ijd. to 5d. per lb. The cost 
of production may be placed at labout Id. per lb. to cover 
everything. A capital of £3,000 to £4,000 would be likely to be 
necessary to establish a plantation of COO to 800 acres with tho 
necessary buildings, machinery, etc. 



KirnHEli JNDUbTRV. 


Tho })i*Obpeets of ehtablisliiiig i)laiuations of India-rubbor 
troe*- with the view of meeting the (l(Mnancl foi* eoinmereial 
inbber will eonie before tho C'onfereiieo. Piautalionh of l^ira 
and Central Ameriean and Lago*- niblnn* trees reipiiro a rich 
soil a ml an abundant rainfall. There ar{‘ xindoubtedly large 
trm*ts of land in the West Indies ea])abli* of l)eing planted with 
rubber trees. It will bo interesting to h‘aru some of the 
ro'^ults of tlio exi)eriniental idantations alr(*ady stai*ted by 
private enterprise at Trinidad and Tobago. 

0( (’CraUEN(’K OF AiNTTIlRAX AND OTHER I)LS^3AS1^S. 

Papers will be presented on tho oeeurrenee of Anthrax 
and other diseases in eat tie and liorses foi* the purpose of 
obtaining a general review of the eireunistanees attending the 
appearan<*(‘ of these disc'ases and tli(‘ methods usually adopted 
for dealing with tliem. This is a subjeet that does not appear 
to have been so fully disensstd as it des(‘rves in its bearing on 
agricultural progress. Tlio losses that have been incurred in 
some colonies fioni these diseases have been very seiioiis. 

TOHAOCO INDUSTUV. 

This is a subject that continues to receive atitmtion, 
but outside Jamaica little actual progress has been made in tho 
production of first-class tobacco on a commercial scale. At 
Barbados* Antigua, and St. Kitt’s, and, I believe, at Trinicla’d, 
tobacco is being grown to some extent for local consumption. 
It has been suggested that the services of a comi)Oteut tobacco 
export might be obtained to afford bints both as to tlie cultiva¬ 
tion and curing of toba<*co in tho tropics. At Jamaica an 
experinieut in growdug Sumatra tobacco for wrappers under 
the shade of thin cloth was started last year by the Board of 
Agriculture. Tho results are full of interest. It is believed 
that as fine a grade of wrapper for csigars can bo grown in 
Jamaica as that, hitherto, obtainable only from America. 

UEE KEEPING. 

There has been a ilistinc.t revival in lids industry of late 
years. Honey Is being produced in large (tuantities and the 
exports are appreciable. Bee supplies have been regularly 
kept in hand at the Botanic Htations aud the students at the 
Agricultural Schoolf^ receive a sound training in bee manage¬ 
ment. Jamaica still holds the lead in tho production of honey 
and wax. The exports in recent years from this island have 
reached a total value of £21,000. The pamphlet on ‘Bee 
Keeping in the West Indies* (No. 9) continues to be supplied 
by the Agents of the Imperial Department of Agriculture, 

PISH CURING. 

The development of the fisheries of the West Indies was 
prominently brought before the Conference of 1901, and 
valuable information was published in the West IvMcm 
Bulletin^ Vol. II, pp. 121-68. Since then, little or no advance 
has been made in regard either to investigating the extent and 



value ol* tlio or Uioir utili/ation ou a conmii^ieial 

scai(‘. 

All iiitorosting amuint/ of Iho ^ I^MsIkn ol Hi H isli <hii ina’ 
has ro(*ontly boon publi^^hod by Mr. T. Si(lii(\> IbiigioavO'., KlbS. 

An aUom])t to (^stdilisba Fisli-<*mint? Kaoloiy at Haibadow 
was hlarlod by Lbo Imptnial DepartnuMil ol* Agii<Md1nio at tlie 
end of IDO.S, In a btalouiont rooonily proscnitod by Mi. (il W, 
Hunt, the Manager, it appealed that u]) to the middle of March 

1901, 81.000 flying fish, in addition to (luantitiob of other 
fish, had been purcdiabod at the Factory, and 185 barrels 
of pickled and salted lish had been disiioscd of to date. 
The total expenses of the Factory were $350‘52; the wish 
sales anionntod to $lG3-99; tho amount duo for fish shipped 
to Deraerara and Trinidad %\as $174*00. The value of the fish 
in hand was $100*00, making a total of $107*99. This showed 
a credit balance in favour of the Factory of $147*47 as the 
result of efforts during the first season. 

AORTOULTURAL SHOWS. 

Agricultural Shows are now a regular feature of agri¬ 
cultural life throughout tho West Indies. In the larger colonies, 
sxich as Jamaica, British Guiana, and Trinidad, efforts in this 
direction are on a comprehensive scale. The trend of develop¬ 
ment in re<*ent yoais has been in tlie direction of holding more 
local shows sons to enlist the inteu^st of cultivators in tho 
out-districts who had hitherto been overlooked. Thei*c is still 
a good deal required to be done to bring Agricultural Shows 
into immediate touch with the cultivators and stimulate 
them to grow and prepare produce possessed of special merit; 
aiidinthc(*aso of sto<*k keepers to devote unremitting attention 
to tho breeding and rearing of animals. The holiday side of 
Agriculnural Shows fully appreciated ; but in too many cases 
the main object, for A\hieh alone they leeeivo grants £i*om 
public iunds, is not suniciently kept in view. 

A(aU(aUiTUKM. KDirC’ATIOV. 

' JjecturcMs are now providc^d for teaching eleinmitnry science 
and tin* principli^- of Agriculture to the pupils at Harrison 
Oollege, Barbailos, the Jtim lica ()oIleg(*,Ciiieen\s Oollego, British 
Guiana, and the Queen’s Koyal Oollego at TrinidmJ, also for 
providing a oouise of instruction in Agriculture to the teachers 
in training at the Colleges at Jamaica and Tiinidarl. A Science 
Master is attached to (»nch of the Grammar Schools at St. Kitt’s 
and Antigua, and sixteen Scholarishps in Agriculture, of the 
value of J60 to £10, are attached to these schools. Two Scholar¬ 
ships of the annual value of £75 offered in the Windward and 
Leeward Islands are tenable at Harrison College, 

The first scries of lectures and demonstrations in Agriculture 
to teachers in charge of elementary schools were completed in 

1902. A second series with special reference to the care of 
school gardens has since been carried out at St. Kitt’s, Antigua, 
Barbados, and St. Vincent. At Jamaica the annual course of 
lectures to teachers with practical instruction at the Hope 
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Cardona is held in January of each year. Similar coursoH have 
been held at British Guiana. 

School Gardens and School Sho\vs have been established 
on a larp:e scale at Trinidad. It is stated that nearly 200 
Primary Schools are now xu'ovided with school gardens. 
Tobago has twenty-three school gawleiis. At Grenada tlun*e are 
thirteen school gardens and at St. Vincent ten school gardens. 
At St. Lucia only six schools are not provided witli school 
gardens. In the Leeward Islands the first ofForts Lave been in 
the direction of providing schools with boxes and tins Cor 
growing seeds and small plants under a system of pot culture. 
Plots for school gardens are provided at the several Botanic 
Stations, biit the want of rain or the absence of water often 
militates against the success of those. 

AOKU3ULTURAL PUBLICATIONH. 

In all the colonies increased interest is shown in literature 
relating to agricultural subjects. At Jamaica tlie Bidletin of 
the Botanical Department^ started in 1887, was changed in 1003 
into the Bulletin of the Department of Agriculture with the 
view of extending its usefulacss. The Jamaica Agricultural 
Society continues to issue its popular Journal started in 1897, 
The agricultural publications issued by the Government of 
British Guiana consist of yearly and half-yearly reports on the 
Agricultural Work in the Exi)erimental Fields and tlie 
Government Laboratory, the Reports on the Botanic Gardens, 
and occasional reports on other subjects. The Trinidad publi¬ 
cations are the quarterly Bulletin issued by the Jiotanical 
Department since 1888, and the Proccediugs of tlie Trinidad 
Agricultural Society. The Proceedings of the formei* Grenada 
Agricultural Society have been discontiuuod, as also the 
Agy^cultaral Gazette and Planters' Journal ofc the Barbados 
General Agrumltnral Society. The active Agricultural Society 
at Dominica issues an occasional Journal entitled the Dominica 
Agriculturist^ edited by Dr. 11. A. Alford Nicholls. lu most of 
these (tolouies the })res8 affords at all times a valuable means 
for the discussion of agricultural subjects, and dovotcis an 
appreciable amount of space to the dilTusion of informatiou 
bearing on local industrios. The OJJioud OazeUcHtivo also utilizcjl 
in tliis direction. The Imi)erial Department of Agriculture issues 
every fortnight a popular review (mtitled the Agrumltitral Neim^ 
and a (Quarterly scientific journal, the West Indian Bulletin. 
Both these publicatioufi liavo a wide circulation amongst 
members of the planting community. It is proposed slightly to 
enlarge the Agrioultnral News and provide a coloured wrapper 
to preserve it for binding. In addition, there are issued 
Pamphlets on special subjects and Annual Progress Reports on 
the several Botanic and Experiment Stations, the Agricultural 
Schools and Agricultural Education. The total number of 
copies of publications issued by the Department during the 
year 1004 amounted to 76,200. 

This is a brief summary of Agricultural progress during 
the period that has elapsed since the last Conference in 1002. 
The facts here stated will bo coulirmed and, in many particulars, 
supplemented by the information to be brought before us by 



tlios(‘ present to-day, who have so ably taken part in the work, 
AVo have now passed out oi: the pionooiing stage and we are 
in a position to pieseiil not only iinporlanl results a-. aHoeting 
the sugar, eaeao, eotlon, fuiit and otluu iiidnstties but to 
demonstrate that tlu'se (Vmferenees, and the Depaitinent to 
whiedx they ow(* theii <‘\istenee, arc not only valuable to those 
C/olonies, l)ut Mnit they also advance the g(*nei al inteiests of 
the Knipiie. (Applause) 


The lion. B. IIowklIj Jonws (British Guiana): I do 
not think tliat any of you would wish us to leave this room 
to-day without expressing our grateful thanks to Sir Daniel 
Morris, the President of this Conference, for the practical 
address ho has given us summarizing the woik that has 
been peiformed by the lm])eiial Department of Agrieultui'e 
and the Hoxids of A grieulture which exist inthe other West 
Indian Islands and C'olonie^. lie has touched in his address on 
almost every subject tl\at interests the ])lanteis—and in using 
the word ‘ idanter-'/ 1 include those wlio aie interested in 
what are known as the mmoi indiistiies especially, because^ 
I think the Imperial Department of Agrienltuie has in the 
greatest degree assisteil and helped those minoi* industries aud 
encouraged those who have not the means, or large means, at 
their di->posil to cany on vast sugar (^states, wliieh reipiire 
a great deal of capital. It is foi the encouragement of the small 
capitalists in the West Indies that the Imperial Departmeiit 
of Agriculture has become an extremely useful, and 1 may say 
an almo'^t essential, part of the orgtuiizatiou of the Governmeut 
of the West Indies. We have lately heard politieiang* in 
England on tlie great principle of Imperialism. Ic is a thought 
which has existed long prior to these men who live in England, 
because 1 believe it has for many years always been felt 
deeply in the hearts of those who Imve been colonists that the 
Imperial idea would one day come to tli(» front. And it is not 
only an Imperialism of politics, but an Imperialism of agri¬ 
culture which will exist where an assoclition exists sueli as 
we have in th(‘ Imperial Department of Agriculture in the 
WeHt Indies. The principles of agiicultiiro are exactly 
the saiuo all over the world: they are not obtuse In 
any way. If tlunv aio any differences in the methods 
of dealing with vai'ious plants or fi*nits that are grown, 
it is local cireumstancos which introdueo those dilferencefl. 
I remember Professor Wrightson addressing a largo meeting of 
students at the Royal Agricultural College in Cirencester, in 
the course of which he said : ‘ Gentlemen, 1 have talked to you 
and iustriii*ted you in everything 1 possibly can on agriculture; 
but all 1 have told you and all I have endeavoured to iastriict 
you is nothing if you do not take local circumstances into con¬ 
sideration.’ And in dealing with the question of agriculture in 
the West Indies, each one of us must consider the local circum¬ 
stances under which he works. It would be perfectly absurd 
for any one of us to say that such and such a thing has to be 
done to produce a crop simply because it happens to be done in 
the colony to which he belongs. In the neighbouring colony 
the circumatancos may bo entirely different, and that particular 
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<»lass of agricultural work ^^'ould be entirely un&uitable. We 
have met to-day, and we Hhall continue for tho next ten days, 
to discuss amongst ourselves the work that has been perforniod 
by tlie Imperial Department of Agriculture, and to exchange 
ideas; and T think njany of us will learn a great deal from 
what wo shall see in visiting this beautiful island of Trinidad. 
It is called, as his Excellency has said, tho ‘ l*oarl <)f the Antilles,’ 
and it has produced crops - cacao, sugar, and fruit- -<piito equal 
to any other part of tho West ladioa. Perhaps the auf,mr 
estates here are not so largo as those in the colony to wJiich 
I belong, but tho men who conduct tho sugar estates are quite 
in the forefront of everything that has boon done in the way 
of sugar production. I feel there is one thing we should not 
forgot, and that is the names of those who have goTie before 
the present generation, whose names ar(i deeply written in the 
pages of tho history of agriculture in the Wtssb Indies, 
and who, although not assisted by ?<*ieneo or sciontiftc men 
have left a jnark indelible on tho agricultural history of these 
colonies. They were the j)ioueers of agriculture in tlie West 
Indies; they luuleiwent hardships aud, it may bo, adopted rule 
of tliumb methods ; but the results obtained by them were not 
in any degree less than those obtained nowadays by the 
assistance of soientilic observers and H<‘icutific men. I think 
this Oonference regrets the absence <jf one who, by his high 
scientific knowledge and great attainments, has won tho high 
esteem and respect of (weryone who knows him. As tl)o 
representative of the Board of Agriculture of British Guiana, 
I regret that Professor Harrison is not amongst us. Everybody 
respects his high sciontifle attainments aud the way in which 
he disseminates knowledge among those who work with him. 
We in British (Uliana thank Barbados for having allowed us to 
take away from them a man whom wo look upon as second to 
none in the West Indites. [ will not detain the Conference any 
longer, but will only say, in conclusion, that wo thank Sir 
Daniel Morris for the address ho has given us to-day, and we 
only hope that tlu^ results of the (.V)nfer(mce will bo su<*li as to 
bring fruit and grist to tho mill which we all serve- the 
Agricultural Industries. (Applause.) 

Tlie lion. Fohstku M. Atj.kvn'M (Barbados): I wisli to 
second most cordially the vote of thanks, which has been 
proposed by jiiy friend Mr. Howell Jones, to Sir Daniel Morris. 
When Sir Daniel rises to .«x>enk we always expect to have 
a lucid exjKJsiticm of what ho has to say, and I think in this 
address which he has given us to-day, he has drawn up a most 
lucid and complete sketch of the work wo Ijavo to do daring the 
next ten dayr. I notice that there are exactly thirty-nine 
members of tlie Conference, and I hope that these thirty-nine 
articles will be able to draw up a sufficiently explanatory 
dictum of tlieir faith, in order that we may proceed to elucidate 
the questions that he has put before us. 

After tho retirement of the visitors, tlie Conference 
proceeded with businoss. 

The Prksidknt announced that Dr. van Hall, the Director 
of Agriculture in the Dutch West Indian Colonies, had been 
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invited to attend this Conference aa an liononary member, and 
lie was sure they would join with liim in welcoming that* 
gentleman amongst them. ITo had further to announce 
that Mr. Waltkr PoWKLii Jkffrkvs, who took a great and 
keen interest in agricultural matters generally, had also 
been invited to bo an honorary member of the Conference. 
To-morrow morning at 10 o’clock the ('onferenee would 
resume its sossion, and he hoped that tho members from 
Tobago and St. Vincent would have joined by tlien, and 
they would proceed to tho consideiatiou of subjects connected 
with the sugar industry. Tho matters to be discussed on 
subsequent days were stated in the programme which liad 
already been circulated amongst members. Tho subjects, 
however, would not necessarily be taken in the order there 
given. The excursions wliieh had been arranged by the 
Agricultural Society were also set down on the programme, 
and any alterations would bo duly notified. 

The Conference tluui adjourned until 10 a.m. on Thursday. 


ABSTRACT OP PROCKRDINGS. 

The regular business of the Conference was proceeded 
with on Thursday, January 5, at 10 o'clock. 

II. SUGAR INDUSTRY. 

The discussion on results of recent experiments with 
•Seedling Canos and Manurial Experiments in the West 
Indies ’ was opened with a paper read on behalf of Professor 
J. B. Harrison, C.M.G., by Mr. M. W. F. English (British 
Guiana). 

It was stated that 11,000 acres were occupied in British 
Guiana with varieties other than the Boxxrbon, and of these 
about 12,000 acres were being cultivated in new seedling varieties, 
the favourite varieties being I). 100, H. 117, J), 115, D. 025, and 
B. 208. In late years nearly one-third of a million tiny canes 
had been raised and 20,000 of these had bt'on selected for field 
experiments. From those a few hundrods had boon selected for 
continued experiments, and from thc^so airain the ])lanters had 
sole<*ted sonic fifty varieties as being of possible value to them, 
and of that fifty some dozen or so showed promise of being of 
actual value agriculturally. There were imlieations that among 
the latest selection of seeclliug'j wero largt»-sizod varieties of very 
high saccharine content. Practically every estate in tho colony 
carried on small-scale experiments. But there was also a system 
of large-scale experiments which gave much more reliable 
results. 

With regard to the manurial experiments, it would appear 
that the general principles wore applicable not only to the 
Bourbon variety but also, probably, to all the new varieties 
submitted to experiment. The objects have been to determine 
the effects of the manurial constituonts of plant food upon the 
yield of the sugar-cane, and to determine, if feasible, the effect 
of tillage, manuring, and cropping upon the proportion of the 
readily assimilable constituents. 
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^ Professor J. P. I)’ Aluuqumrque (Barbados) followed with 
a pA\m> dealing with the results of the experinuMits eairied on 
in Baibados. JJe refc^rred to the pamphlet containing a sum¬ 
mary of the results obtained in the experiments w ith vaiieties 
which had recently been issued and which was in the hands 
of the members of the Confeienee. B. 20S still in favour 
With planteis, and one of the newer euies, B. 1,520, had given 
t'ery promising lesults. The priiuipal lesnlts w^ere indicated 
on the diagiams which weie hung on the walls. 

I3r. Prancus Watts (Leeward Llands) gave a similar 
account of the exi^eiiineut*^ that had been carried on in 
Antigua and 8t. Kitt’s. TIio full report of those expeiiments 
was in the press ai\d would shoitly be issued. Some of the 
varieties had showui a greater power of resistance to disease 
and drought than others The charts on the walls showed 
cleaily the lesults that had been obtained with various 
manures. 

Dr. UuK’ii, Analysist and Technical Chemist to the Trini¬ 
dad Kstate® Co., Ltd., road a short paper on the eoniparativo 
yield of the Bourbon cane, Wliite Transparent, and 1). i)5at 
Brechin Castle estate, Tiinida<l, in 1001. The results wwe 
obtained on tlu' large area of 1,702 acres, and w^erc therefore 
of coil'*idciable intere^it. D. 05 had given an av(‘rage rotui n of 
23*05 tons per acre, as against an average of 21*23 tons per acre 
for White Transparent, and 10 13 tons per acre for the 
Bourbou. Dr. Urich was accorded a hearty vote of thank-^ for 
his paper. 

' In closing the diseuasion, the Prrsioknt said that it was too 
dooa to generalize except to this extent, that seedling canes 
appeared in most instances to prove of very considerable value 
to the planters and to floiiiisli under conditions unsuitod to 
the Bourbon cane. 

Th(‘ sub.j(*cl of Cane Farming at British Guiana and 
Trinidad w'as then taken up. 

The lion. B lIoWKi.n Jonkh gave details of th<» eano- 
farniing industry in British Guiana, mentioning some ()f the 
difficuhiies which had had to be overcome in tlio beginning; 
those were partly eonnoeted wills transportation, and ])artly 
due to suspicion on the part of the labourru*. Th(‘ latter 
diilicnlty had been overcome by Mr. Scarcl wdio piOi>imsd 
a sliding scale of payment for canes which had boon accepted 
as a standard. 

Professor Oabmody dealt with the industry in Trinidad, 
giving statistics wdiich showed that the indiistiy had pro¬ 
gressed and was now an established and important branch 
of the sugar industry. He concluded by making various 
suggestions for tlie improvement of the position of cane 
farmers. 

The Hon. S. Hkndbbson also addressed the Conference on 
this subject and gave certain facts and figures supplied by 
Mr. Petov Abel with regard to the cane-farming industry in 
the Naparima and Poiute-a-Pi6rre districts between 1885 and 
1490. These showed that the tonnage of canes per acre 



obtained by cano farmers was being greatly reduced through 
want of cultivation and oxliaustiou of the soil. 

iris Excellency the Govrrnou gave an interesting deserip-^ 
tion of a system of cano fanning which had given good results 
in Fiji. It was called the “share’ system or ‘cane company'’ 
system. This was working so satisfactoidly tliat the General 
Manager of the Colonial Sugar lielining Co., of Sy<Uiey, in 
whose hands practically the entire sugar industry ol‘ Fiji 
plaecHl, I'ccently stated that he looked forward to tlie time, not 
immeasurably distant, when they would be able to reilucc very 
largely iiKhMitured labour. A vote of thanks was accorded to 
his P]xcell(m(*y by the Conference. 

Tlie Conference then adjourned for luncheon. 

Upon the resumption of business several questions were 
asked by members of the Conference of the various gentle^ 
men who had road papers at the morning session. ^ 

Mr. L. Lkwton-Brain (Mycologist on the staIT of the 
Imperial Department of Agricmltnre) then read a pai)er 
brielly reviewing the i)rineipal fungoid diseases of the sugar¬ 
cane, with special I'eference to the rind disease (Trlchonphacvia 
Havch(tn)i the pin<5-apple disease of cane (*uttings (ThiduviopaU 
elhaccficua) and the root diHea«-e (MaraHtniiLH mvchari). 

The subseciuent discussion showed that the rind disease! 
was prevalent in many i)arts of tlio 'Wc'ht Indies but wtis 
practically conllued to tlic Bourbon cano. 

Mr. H. A, Ballou (Entomologist of the stall* of the 
Imperial Department of Agricuitiiro) reviewed th(‘ insect pests 
of the augar-cano. lie <lealt especially with a now pest that 
had made its a])poaran<*e on one estate'in British (Jiiiana an(]l 
was doing consicU'ruble damage. The insect may be known as 
the Larger Moth borer or Cantnin of the Sugar-cane.* 

Mr, A. W. Baktlktt and Mr. IIowKr.L JoNwa added certain 
information with regard to tlie outbreak of this pest. 

The Conforc'uce then adjourned to enable the llopresentr 
atives to pay a visit to the St. Clair Experiment Station under 
the guidance of Mr, J. II. Hart, Superintendent of the Botanic 
Gardens, ! 


The Oonforenco resumed on Friday, January 0, at 10 a.m. 
sugar industry (CONIT).). 

Dr. Watts (Leeward Islands) read a iiaper on thd 
‘Field Treatment of cano tops for planting purposes.’ He 
described the experiments conduc^ted* at Antigua on the 
treatment of cane cuttings with germicides. The experiments 
consisted in treating the cuttings with Bordeaux mixture, in* 
tarring the ends, and in a combination of these two methodsi 
The results were of a decisive character and tended to show 
that Bordeaux mixture Avas an efficacious agent in preserving 


Ifc has boon identiflod as Casfnia Ifcuitt Drury. 
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the cnttinp:®*; tarring the ctkIh had alwo had a beneficial effect, 
tliough less niai*ked. The use of Bordeaux mixture in eoiijinic- 
tioii with tar produced very slightly better results than 
Bordeaux mixture alone, but the slight gain did not warrant 
the extra expoiiditure on the tnr. Bordeaux mixture was being 
faix*ly extensively used in this connexion at Antigua. 

This subject was discussed by Mr. IrowKiJ^ Jonkh (British 
Guiana), Mr. Auel, Mr IIrndeuson, and Mr. h^KNWK^K 
(Trinidad), the opinion being expressed that on largo estates 
ivith several thousand acres tinder canes the number of tops 
was too groat to permit of their being treated. J)r. Watts 
replied that the niagnitudo of the o])ei‘atioii« could not bo 
regarded as a barrier. 

Dr. Watts (Leeward Inlands) tlien read a [)apor 
prepared by himself aiul Mr. II. A. Twmpany (Assistant 
Chemi'^t) on the ‘ Polarimctric doteriuination of Sucrose.’ The 
paper contained suggestions for securing greater accuracy and 
uniformity in results in work connected with sugar-cane 
experiments. 

A further paper by Dr. Watts ou the ‘Ocnitml Stigar 
Factory in course of being elected at Antigua’ was then read. 
He described the circnimstances which had led up to the 
erection of the factory, and briefly stated the position of 
affairs at the present time. The capital of the Fa<*t(>iy Com¬ 
pany was iJlOjOOO, including the £15,000 contributed by the 
Cfovernmeut. The Company agreed to erect a well-ecpiipped 
factory capable of making 30 tons of 00® crystals in a day of 
twenty-three hours. It also agreed to purchase canes from 
peasant proprietors and others at prices to bo regulated by 
a sliding scalo fixed beforehand. 

in. CACAO INDUHTRY. 

Mr. Haut (Trinidad) made a general statcunont of tho 
experiments that had b(‘en carried out with a view to improv¬ 
ing the health and productiveness of cacao trees, lie rcCorrecl 
esp<*cially to the nietliods of dealing with diseases of tho 
cacao tree. With this end in view tlicy liad been trying to 
impress upon groweis the groat nect^ssity for proper methods of 
pruning and cutting. Manuring had boon adopted, in some 
ca.ses with very good results. 

A short paper, prepared by Mr. J, G. DB Gannms (Trinidad), 
was read by Professor Carmody. So far, artificial manures 
had not been extensively used, but whore they had been tried 
the results wore eueourging. Cacao in Trinidad had not 
suffered much from diseases; where they had appeared, with 
the treatment suggested by the Imperial Department of Agri¬ 
culture, and the advice and assistance of Mr. Hart, planters 
had been able to keep them under control. 

The President gave a brief account of the measures that 
had been adopted by the Department in Grenada, St. Lucia, and 
Dominica in rendering assistance to cacao groovers by the 
establishment of sample plots in the outlying districts beyond 
reach of the Botanic and Experiment Stations. 
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Mr- Hudmon (8t. Lucia) prave a fakettsh of the experiments 
that had been carried on in St. Lucia. The results were 
described as very satisfactory. 

The discussion was carried on by I)i*. Nkmioi-ls (Dominica), 
J)r. Morton and Mr, dr Gannrh (Trinidad), and Mr. Fa.wcktt 
(Jamaica). The last speaker hupiired particularly as to thousoor 
shade trees for cacao, and a valuable discussion followed in 
which many of tlio HepresontativoM participated. The dis- 
(‘Ussioii wemt to show that the Dracti(*e in this resp<‘ct varied 
in the different islands. In Trinidad shade trees (usually the 
Bois Tmmortol) were practically always employed, and the 
ojiinion was firmly held that cacao could not be Sfrown there 
without shade. On the other haiul, in Dominica, Grenada, and 
usually in Jamaica also, no shade was employed. 

The Prrsidrnt said that the (juestiou could be settled 
only by actual experiment, lie suj^gested that the Trinidad 
Agricultural Society might usofully nndortako this. 

In reply to the Prksidknt, Mr. dr Gannrs stated that in 
Trinidad the average yield from cacao trees was about 12 bags 
(of 170 lb. each) per 1,000 trees, which were planted BOO to the 
acre. In (rronada, Mr. dr Frritas stateH, the average yield 
was 1 bags (of 190 H). ) to the aci‘e. 

Mr. L. Lrwton-Hrain (Mycologist on the staff of the 
Imperial Department of Agriculture) briolly summarized the 
chief facts with regard to the fungoid (lis(‘asos of i‘acao. 
There wer(‘ two stem diseases the ‘canker’ disease due to 
a Neairla and the ‘ die*back ’ duo to Diplodia, There were also 
two pod diseases-- the ‘Brown rot’ duo to Diplodia^ and a black 
rot due to Phytophbhom, He also described, more fully, a new 
disease, known as ‘ Thread blight,’ that had made its appearance 
in St. Lucia. A description was given of the ai)pearanco of 
the disease and the methods of treatment that had been 
suggested. A short note on thi.s di^c^n^-c' was Jianded in by Mr. 
Hodron (8t. Lucia). 

The PRKSiDiflNT mentioned that a serious disease known os 
‘ Witch Broom,’ had aj)poared some time ago in Surinam. On 
account of tlui vmy destruetivo cluu*n<*ter of this disease, he bad 
recommended to the various West Indian (lovcuminonts that 
precautions sliould be taken to ])revont its importation from 
the mainland of South America. 

Dr. VAN Hadd (Surinam) gave the Conference the results 
of his experieTU*es with this disease, confirming the great loss 
caused by it to tho planters. Spraying oxperimonlH had been 
eommencod, bub lie could not as yet record any definite 
results. • 

Dr. Watts (Leeward Islands) then read a paper on 
tho manurial effects of green dressings and weeds in cacao 
cultivations. 

The conference then adjourned for luncheon. 

^ IV. FRUIT INDUSTRY. 

After luncheon the Prmsidknt announced that the next 
subject to be taken up was the fruit industry. He had hoped 
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that papc'i's would bo brought forward dealing with the fruit 
industry in •lainaica and Trinidad, ft A\ab a large subject and 
could not be ade(iuately treated in the short time at tlioir 
disposal. Owing to tho sad and sudden death of Mr, Symington, 
who was killed on tho railway a few days befoit^ tlu* CJonfeieiice 
met, tho paper promised by him on the tiuit indusliy of 
Tiinidad eouhl not be piesented. Jle pioposed, therefore, to 
coniine tho disensbion to the* elToris tliat had been made at 
Barbados. 

Ml*. Bovklj. (Barbados) read a paper describing what liad 
been done in the matter of sluiiping Iriiit from Barbados, The 
shipments included, bananas, eitrns finits, avocado i)oars, 
golden apple-., mangos, etc. He gave interesting statistics ilh 
lefereuee to the enltivatioii and shipment of bananas. From 
January 1 to October 31, lUOl, they had shipped 8,012 single 
buiieho-. aiul 3,00(5 bunches in double ciates. 

]\Ir. h\)UHTMK AiJjr:YNK supplemented tho r(miark.s of 
Mr, Jiovcll by liguies in reference to the sliippiug of bananas from 
one of Ills estates. The bananas shiiiped from tliat estate, 
amounting to about 700 bunches, Jiad netted 1^#. 2rf, [lor bunch. 

In reference to this subject the Phmsidknt niontioiied that 
he was told in Knglaud that tho Barbados bananas were the 
finest that reached the United Kingdom. The industry had 
made fair progress, and everything had gone well until July of 
last year, when, on account of the waimer weather encounter¬ 
ed by the steamers and the exceptionally largo ci'op of 
English fruit obtainable, many of the planters had lost money, 
and some of them had been very much discoiuaged. They had, 
however, established the point that, if the fruit were carefully 
selected and well packed, and shipped in cold-storage chambers, 
there was little risk about its arrival in good condition. The 
‘ Trent ’ and the * Tagus ’ had been fitted with cool chambers, 
and they were in future ])reparod to sliij) their fruit by those 
steamers, lie lioped that later tlie other Koyal Mail stoamerH 
would also bo fitted with Hall’s system of cool cluimbtsrs. He 
tliought they should not be discouraged. They should remoinbor 
that the fruit industry of Jamaica ha<l taken something like 
tU'cmty-Hve years to establish, (luring which the planters 
exptirionced great dinicnlties before they found tlmmselves in 
a position to overcome tliem. 

Dr. VAN Haul (Surinam) and Dr. Nicuolls (Dominica) 
also took part in tho discussion, 

V. COTTON INDUSTRY. 

Mr. Boveij-* (Barbados) road a short paper on the position 
of the cotton industry in Barbados, reviewing the efforts that 
had been made down to the present time. This paper was 
supplemented by remarks from Mr. Forster Alleyns 
(Barbados) who gave some interesting figures in connexion 
with the profits of the cultivation of cotton on one estate in 
the island. The actual net returns, after paypaent of all 
expenses of cultivation, ginning, baling, and shipping, varied 
from £8 to £12 per acre. One planter, on the estate referred to, 
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22 acr(‘s of cotton, cloarotl at tlie rate of <£10 12«. Id. per 

a(*re. 

Dr. Watts (Looward Tsliiiuls) ^ave a snmniary of tlio 
rosnlts oi cotton grou iin? in tlio Leeward Mands. Kvperinients 
mn'o started ill 1902 with a \iow to dotermiiunt* (lie variety 
best suited to eiilthation in thos^ islands; tlieso liad 
sliown (Iiat (he Sea Island was tin \ariet.v to which they 
could bi'st direct tluMi* attention, an<l suhs<‘<|U(‘nt cxperi- 
nients had coidirnied that (leci'.ion. In 1000 hand-pow<‘r j^ins 
w^cre provided by the Imperial Dt^jiai tnuuit of Ac;iicultuio. In 
1901 the Depaitment, aided by Uie Britisli Dotton-ftrowing 
Association, had provided for Antigua a seiies of steam-power 
gins and lialing iiresse^. In St. Kitt's, Messrs. Sendai and Wado 
had caiTi(‘d on the industry on a targe scale. In 11)03-1 there 
were in St. Kitt*s atxmt 1,100 acieb in cotton, in Nevis over 
1,000 acres, in the small dependency of -Viiguilla 250, in 
Autiuna 500, and in Montserrat 500 to 000 acres. 

The Oonference thou adjourned till Monday. January 0, at 
10 oVIoch. 


Dpon tlie resumption of the ordinary business of the 
Confeience, on Monday, Jannaiy 9, the Prksidknt recurred 
briefly to the eottoii industry. At the ])revions sitting Dr. 
Watts had given an account of the cotton industiy in the 
Leewartl Islands, and it ■was not propostxl to re-open the 
discussion. With regard to cotton growing in St. Vincent, 
Mr. Sands w'ould prepare^ a statement which would b(‘ published 
in the ju'oceedings of the Conference. A fine series of 
sauiplos of Sea Island cotton, raised fi‘om Rivers’ seed supplied 
by the Jm])Oi*ial Department of Agriculture, was exliibited 
from Trinidad, St. Vincent, Barbados, and St. Kitt’s. 

VI. OKNMRAL BUIWJK TS. 

Tlie llou. Wm. Kawortt (Jamaica) then read a pajior 
on ‘Raifl'eiseu Agrumltural Bankw.’ Ilo stated that Agri¬ 
cultural Loan Banks, on a popular basis, wujre much wanted in 
Jamaica, and probably, also, in the W(»st Indies generally. He 
laid before the (Jonforenco the general i^rinciples vvliich should 
serve as a guide in the formation of such banks, giving an 
account of tiu‘ system of Goveniment loans adopted in Jamaica 
as a measure of relief to those who sustained damages by the 
hurricane of Axigust 1908. The success of the^se loans had 
greatly encouraged those who were tlesirouB of attempting the 
establisbiuont of peoples’ banks on the model of that marvellous 
and admirable system invented by KaifL’eison in Germany more 
than fifty years ago. The details of the Raiffeisen system 
were given in his paper, 

Mr, Fawcett’s paper was discussed by Mr. Howell Jones 
(British Guiana), Dr. Nioholls (Dominica), Mr. Oollbns 
(Tnnidad), and Mr. Habuin (Grenada). The President offered 
the suggestion that the subject might be taken up and discussed 
in detail by the Agricultural Societies throughout the West 
Indies. 
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The PRB2SIDENT fiuid the next subject on the agenda 
was a ‘JRoview of the efforts to establisli plantations of 
Rubber-yielding trees in the West [ndios/ Captain Short, of 
Tobago, had, in eonjunclion with Mr. Orde, the Manager of the 
West India Rubber Syndicate’s plantations, jiropared a paper 
on lubber cultivation in Tobago. He gave tin* substance of 
tlje paper which showed that (JntiiUloa elattlwa is practi¬ 
cally th(‘ only rubber tree giown in that island, there being 
about 90,000 trees of this species growing there, A number of 
})oiuts in connexion with this cultivation wore submitted to 
the Confeien(*e, including the possibility of the use ot Castilloa 
trees as shade for cacao. 

In the course of the discussion which followed, Mr. Hart 
(Trinidad) expressed the opinion that a tree that itself required 
shade was scarcely likely to be of use as a shade tree for cacao. 
Mr. Kawc^wtt (Jaiiuiica) said that in Jamaica Castilloa grew well 
without shade: and the President remarked that in British 
JIonduraH experience was in favour of this tree as a shade 
for cacao. Expei‘ie»)ce in the different colonies evidently varied, 
but at the next Conference^ more definite information would 
probably bo available. 

Mr. C. W. Meadkn (Trinidad) then read an intcroHting 
paper on "Butter making at Trini<lad.’ As the result of 
experiments he was able to place before them a description of 
methods that had been the means of turning out a good 
marketable article capable of competing with any butter 
imported. Over 2,200 11). were made in 1902 which had realized 
£292. The samples submitted by Mr. Meaden were pronounced 
to be of excellent quality. 

The discussion which followed was taken part in by 
I)i*. Watts (Leeward Islands), Professor Carmody and 
Dr. Morton (Trinidad), Professor d’Alduqurrquk (Barbados), 
Mr. Hart (Trinidad), Mr. Sands (St. Vincent), and the 
President. 

Tlie subject of ‘Anthrax in the West Indies and the 
best means of controlling it’ next occupied the attention of 
the (’’onfeiuince. 

Mr. l^ALijor (Entomologist on tho staff of the Imperial 
Department of Agriculture) opened the discussion by giving 
a brief a<*count of tin* disease and its occurrence in the West 
Indies. He i*ead extracts from a paper prepared by Dr. C. W. 
Branch on the outbreak of Anthrax in St. Vincent in 1902, 
showing serious loss in cattle and many deathwS among the 
labouring class. Dr. Branch urged (1) the necessity of educating 
public opinion as to the danger of eating unbound meat; 
(2) the stringent ])roliibition of the flaying of any animal, 
except such as are regularly slaughtered for food; (3) the 
dissemination of information about the disease. Mr. HowELt. 
JonBkS gave interebting information in connexion with the 
treatment of anthrax in British Guiana. Mr. Duncan Midler, 
Government Veterinary Surgeon, Trinidad, was invited by the 
President to give an account of the precautions taken in Trin¬ 
idad with reference to the prevention of this disease. He 
advised notiftcation, disinfection of premises under proper 
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supervision, vnccination if disease is rife, three weeks' quaran¬ 
tine for diseased importations, and eoniplete destruction by 
fire of all careassos of animals dyinj^ from anthrax. 

f)r. NumoLLs (Dominica) and Mr. Williams (Jamaica) also 
oontributed to the discussion on this subject. 

Th(‘ Conference then adjourned until Wednesday, January 
11, at An extra session was to be held on Friday, January 
13, for tlie consideration of further papers on j?ener»d to]n<*«. 

VII. EDUCATIONAL. 

On ro-assombling on Wednesday, January 11, at 9.30 a.Tn., 
the President said tlioy would take ‘the Results of efforts 
to introduce the teaching of the principles of Agricultural 
Scieneo into the Colleges and Secondary Schools in the 
West Indies.’ 

riio discussion was ojjoned by a valuable paper by 
Mr. TIoRA(n<:3 Deighton (Bari)ados) who dealt with the work 
of the Imperial T)(q)artment in Barbados from an educa¬ 
tional point of view. Seienee teaching had been carried 
on at Harrison College, for some time prior to the arrival 
in Barbados of Sir Daniel Morris, by the Island Professor of 
Chemistry and his Assistant. In 1899 a Lecturer in Agri¬ 
cultural Heieneo was i)rovi(led by the Jinporial Department of 
Agri<‘ultnre, and efforts were made to take all the advantage 
possible of so liberal an appointment, the science curriculum 
being entirely remod(‘llod. The amelioration of the condition of 
theSVest Iiulies was to be attained by a pi'oper education,and 
that education could now be obtained at Harrison College, 
owing in great measure to the valuable assistance afforded by 
Sir Daniel Morris. Mr. Deighton also referred to the work of 
the Department in promoting an intelligent interest in the 
cultivation of fruits and vegetables among the peasantry by 
means of lectures to teachers of primary schools and by local 
agricultural exhibitions. 

Professor D’ALnnquERQXTE (Barbados) also dealt with the 
subject of agricultural etlucatiou at Harrison College and 
referred for details to his pa])er in the Wc^nt Indian Bulletin 
(Vol. I, pp. 91-100), The sketch there given had since been 
fully carried out. 

The President remarked that the point he wished to 
dwell upon when lie introduced the system was that a boy 
must liavo a good sound general odiieation before he specialized 
in scientific agriculture. 

Dr. Watts (Leeward Islands) mentioned what had been 
done at Antigua and St. Kitt’s to assist the Gi‘ammar Schools 
by the appointment of Science Masters. The plan adopted at 
these schools was to allow the boys, at a comparatively early 
age, to elect wliether they should take up elementary scientific 
studies or depend entirely on classical subjects. 

Mr. English (British Guiana) made a short statement as to 
science teaching at the Queen’s College and at the Government 
Laboratory. This was almost entirely confined to chemistry. 

Professor Oarmody (Trinidad) followed with a paper 
on * Higher Agricultural Education in Trinidad.’ He read the 



report of a Committee consisting of the Priiicii)aLs of the throe 
colleges and liim'^elf, nominated on July 7 last, to discuss and 
fornmlato a scheme in respect of the teaching of Agricultural 
Science at Iho Colleges. Attemi)ts had also boon made to 
intro(lu<*e higher Agricultural Education by providing a course 
of instruction at the (ilov<‘riiincnt Laboratory and by a senes 
of lectures at the Victoria Instittite, 

]\rr. J. R. Williams (Jamaica) read an interc^stiiig imper, 
which was greatly appi*cciated by tho Couferouce, on ^ Pojiular 
AgiiL'ultuial Education iu Jamaica." During the last few years 
there had been a steadily inerea^-iiig elTort to promote agri- 
eultural edn(*ation both iu the schools and outside of thorn. Tiiey 
had learned the importaiiee of preparing the ground by cieating 
interest and sympathy in the work amongst the adult 
popiilaliou and of doing all that could be done to etpiip the 
teachers for tho new requiremonts imposed upon them. 

In the tiaining colleges additional iin])ortance had been 
giveji to scieiieo subjects, particularly elementaly agiicultural 
science; oppoitunities had been given tho last lew years for 
teachers actually employed in the schools to obtain a few 
weekV siK'cial agrieultuial training. 

In the seeond plaeo the operations of the Jamaica Agii- 
cultural Soci<*ty must be veiy largely ci(‘dited ^\ith the 
improvement iu popular agricultural education. Last year 
theie were forty-one local branches scattered all over tho 
island, with a total membor«ilup of 2,503. 

Mr. J. 11. COLLBKS (Trinidad) read a paper on ‘ School 
Gardens and School Shows in Trinidad.’ He gave an account 
of what had been attempted with regard to school gardens, 
and stated that they were endeavoming to give that form of 
education wdiich would go to the making of good citizens 
in country districts. With regard to School Sho\vs, a beginning 
had been made in a small way in January 1002, 'svhen a School 
Garden Show w^as heJd at Port-of-Spain, Tho next year loc*al 
shows were held at Couva, Tunapuna, and JVinees" Towui. In 
the following year the Tobago s<*hools cMitin'cd into the sclunm*. 
Each y<*ir the inereaH<»d number of schools taking part and the 
improved quality of the exhibit^ have affoidod a convincing 
proof of tho utility of those annual exhibitions. 

Mr. IfARRiN (Windward Islands) read a paper on ‘Agri¬ 
cultural K<iueation in Grenada and St* Vincent in 1002-1.’ lie 
ivas assured that in the matter of school gardens a fair start 
had been made, and that, with the remedying of certain 
defects, tlie school gardens of Grenada and St. Vincent would 
in tho near future coniparo favourably with those of otlier 
colonies, Uo was satisfied that the foundation of agrieultural 
teaching had been laid in the iqiper standards of the primary 
schools, and in tliis connexion the inclusion of plant life and 
kindred subjects iu tlic objecft-lesson courses had proved very 
useful. lie tjelieved that another period of three years would 
find the undercurrent of opposition, which was so well known 
to characterize the first appearance of the teaching of agri¬ 
culture, entirely removed. 
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Tlio fiabject of Agricultural Rclucation, especially in 
relation to the work of Agricultural Instructors, was (liscussed 
by the Phkhidknt, Mr. Favv( p3TT (Jamaica), 1 ) 1 *. Morton 
(Trinidad), Mr. Howrll Jonws (British Guiana), Mr. ITru)SON 
(8t. I-iicia), Ih*. Watts (Leonard Islands), and Dr. Nn’iiOLii^ 
(I)oinhiica). 

The Conference was then adjourned to allow tlu' nnnnhers 
to attend the sale of slock at the Crovorninent Fai*ni. The 
pRifiSiDKNT annonnc(^d that the Confen‘nc(» would meet again 
on Friday morning, when there would be an opportunity for 
a further dieeussion on the subject of cane farming. 


('ONKERKNC^B J)1NNKR. 

The members of the Conference dined together at the 
Queens Pai*k Hotel on the evening of Wednesday, 
January 11, at 8 o’clock. The arrangements for tlie dinner 
were in the hands of a coinmitbeo api)()inted for the 
purpose consisting of the Hon. B. IIoWKnn Jonks, 
the Hon. William Fawi^ktt, the lion. Pranims Watts, 
Professor D’ALnuQiriijm^UM, and Mr. W. ll. BnTCRxVsriAW 
(Secretary). The President of the Conference (Sir Dvnikl 
Moruls, K.C.M G.,) occupied the chair. Covers were lai<i for 
fifty-one. In addition to all the members of tlie Confeienee, 
except the Ke])iosentativos from Grenada, St. Vincent, and 
Tobago, who had been obliged to leave Trinidad during the 
afternoon, there was a large number of guests including the 
following: 

Hi'S Kxeelleucy, Sir Henrv M. Jackson, K.C.M.O,, Gover¬ 
nor; tlie Hon, IlUGii Clifford, C.M.G., Colonial Secretary; 
Lieut. Colonel II. K, Brakk, C.IL, D.S.O., Inspector General; 
his (jrace Aiuunusiiop Flood: Mr. Jiisiice Swa.v; the Hon, 
W. C. L. Dv/m ; and Lieutenant IIankky, A.D.C. Hin Honour 
the Chikk Juhtu’K and ids LoriMiip the Bishop were unavoid¬ 
ably absent. 

Dinn(‘r over. 

Sir Danii^l Morris rose and ])roposed ‘ The King’, which 
was drunk with the a(*(*ustonu»d honours. 

Sir llKNRY jAincsoN then rose and said : Your Graee, and 
Gentlemen—It is my good fortune to have to propose a toast 
whieh needs no words from mo to commeiul it to you, and that 
is ‘ The Success of tlie Imperial Department of Agriculture for 
the West Indies and the health of its distinguished President/ 
(Cheers.) The se])arato parts of the toast I feel go together, 
for I am sure tliat as long as the President retains his health 
and vigour, there is no doubt whatever of the success of the 
Department. It is not very many years since the Depart¬ 
ment came to the West Indies, but if we go by results, 
a very great deal lias boon done which would have taken 
many departments very many years to accomplish. (Cheers.) 
The Department was formed to meet the needs of the 
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West Indies when they were in a very bad way, and 
to help them to establish other industries which might 
tide them over the time until the sugar industry could 
resume its place. It has done that thoroughly well, and 
many industries have been assisted by its advice. I can 
speak with feeling ou this because it is not only in Trinidad 
that I have benefited by their advice and helj). In the Leeward 
Islands, where I was for a very short time, I tried to do my best 
to help in the establishment of Central Factories. (Renewed 
cheers.) I worked very hard but I could not have done what 
I did without the assistance of my friend Dr. Watts. (Cheers.) 
Though 1 was there too short a time to carry to a successful 
issue what my successor was fortunate to accomplish, yet 
I know he will acknowledge his debt to Dr. Watts, and the 
great Department which has bO greatly helped us throughout 
the West Indies. Not only as regards sugar but other industries 
the Department has given very material help. It fell to 
my lot to open the xjroceedings of the Conference, and 
I endeavoured on that occasion to express my gratitude 
and the gratitude which I am sure was felt throughout 
this colony towards the Imperial Department of Agri¬ 
culture (cheers); but I was sorry when I read my own 
remarks next day to find that I had left out exactly what 
I wished most to say. (Cheers.) I tried then to say what help 
the Department had given us, and how they were always 
ready to advise us ; but I left out what is of exceeding value 
not only in the West Indies but throughout the world, and 
that is, the value of their publicationH. (Cheers.) Whenl needed 
advice on the other side of the world, I turned to the West 
Indian BMetin^ which was sent me by the kind generosity of 
the Head of the Department, and there I generally found 
something to help the people along. Not only does the 
Department advise here but throughout the British colonies 
and beyond. I can say from my own experience that that 
advice ia most useful. In Fiji we had a fruit industry and the 
trees were suffering from disease ; 1 found in the Went Indian 
Bullctbi the exact disease described and means of treatment 
suggested. Therefore, ou the other side of the world the 
publications of the Department are doing good. They have 
the widest range possible. They combine the results of the 
efforts of the x)raetical agriculturist as well as of the trained 
scientist in botany and chemistry, and I should be afraid to 
say how many other things besides. I am surprised at the 
range of the work undertaken by the Department. I have 
read many interesting articles in the I was reading 

ti^-day about the birds of Barbados; and only a day or two 
ago 1 was talking to the distinguished Commissioner, and he 
informed mo that fishing and fisheries came within the 
purview of the Department’s work. I had thought that 
fisheries could not come within the scope of a Board of 
Agriculture (cheers and laughter), but I remembered that 
I had been for a time stationed in Newfoundland and there 
they used fish for manui’e, (Applause.) That being so, I do not 
know where the Department will stop—what branch of science 
it will not be called upon to take up. But there is one 
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thing of which I am sure, that whatovei* bi'anch it is 
called upon to take in hand or investigate, it will helf) us 
Avith the same hncc<‘sa that has attended its efforts in other 
branches. Therefore I ask you to drink to the health of Sir 
Daniel Morris, and tJie sueeess of the OepartnuMit over Avlueh 
he presides. (Applause.) 

The toast was drunk with much cmthubiasnn 

Sir J)anikIj Mokrih (who on rising to res])ond was grroied 
with cheers) said: Vour Excelloncy, Your draco and Gentlemen, 
I am deeply touched by the very kind way in which the 
toast so oloqtiently proposed by Your Excellency has been 
received in this distinguished company, especially as after the 
lapse of six years it is possible to form a tolerably good idea of 
the nature of the work entrusted to tlie Department, and the 
measure of success that so far lias been attained. Thanks to 
the strenuous efforts of the band of workers 1 see around me 
to-night the siicecjss of the Imi)erial I)ei)artm(nit of Agriculture 
is assured. It is receiving the hearty snppoit of all classes, and 
I am convineetl that during the next year or two the great 
utility and influence of the Department Avill be still more 
widely recognized. 

This is our fifth Oonference. The value of these gatliei- 
ings is becoming more apparent year by year. They serv(‘ not 
only to draw togotlier a number of highly (|iinHfled men 
<lirectly interesled in agriculture but tlie information accpiired 
at those C/onferenees enabk^s them to over<*<)ine difficulties that 
would otherwise dishearten and exhaust them. 1 greatly 
appreciat(i tlie action taken by tlu' several Governments in 
appointing able and accomplished reprt'sontativos to attend 
this Oonference; t(» those who have travelled some hundreds of 
miles in order to contribute tlu'ir share of knowledge and 
oxporieneo 1 am most grateful; and t»spe»cially for the hearty 
and cordial manner in which they have assisted me in the 
business of fh<‘ Gonforenec. We are ftirtunate in siHMug 
amongst us a larger uumher of rejiresentativew of Hoards of 
Agriculture and Agrieultural Hocieties than on any pi'ovious 
oeeasion. We have in many rospe(*th <|uito a unupie and 
unprec<‘dent<Ml gathering in the agricultural history of the 
West lndi(‘s. There are several iin-olllcial gentlemen occupying 
distingiiihlu'd positions like tlio Hon. Howell Jom^s (of Hritisli 
Guiana), the lion. ForsUn* Alleyne and Mr. Deighton, the 
<Ustinguished head of Harrison CJolIege (of Barlmdos); Dr. 
Nicholls (of Dominica); Mr. Fonwick ami Mr. Abel (of Trinidad) 
and many others. Amongst the olheial r(‘preHentativeH we 
have Mr. Fawc'ott (of Jamaica); Dr. Watts (of the Jjeoward 
Islands); J'rofessor frAlbu<iiier(iue and Mr. Bovell (of 
Barbados); Professor Oarmody a!id Mr. Hart (of Trinidad), and 
the otlicers of Iho Imperial Doi^artmont of Agriculture, all 
devoted and zealous men Avho are <ioing most valuable work for 
the good of these colonies. As a result of the presence of those 
gontlouien, 1 beliovo our deliberations on this occasion have 
been more fruitful than otherwise they Avonld have been, and 
we have come into closer touch with the rotpiirenients of the 
people. As I mentioned in my opening address wo have been 
foi-tunnte in having our mooting place in this beautiful and 



feitile i«>^lancl ot* Trinidad. Wo have been reeoi\x‘d both by 
Yonr Exeellency, by the nicmbeis of the Govornmoil Depart¬ 
ments A\ith whom ^\e liave come into contact, as well as by the 
planters gemerally, in the most eortlial and helpful niannie. 
In fact, onr reception cverywheic has had in it the line ling of 
West Indian hospitality, and avo shall long cheiish the recollec¬ 
tion of the very pleasant clays we have spent in Tiinidad. At 
the same time we ha\e not been foigetfnl that we aie lun^e in 
a common interest, viz , for the jmiposeof advancing the whole 
industrial interests of the West Indies. 

I again thank Vout Excellency, Yonr Grace, andCirciitlenicn 
for the coidial reception at youi hands of the toast of success 
to the Imperial Deiiartment of Agiicnltiire, and I trust that 
the Confereiue of 1005 will still further weld together the 
practical and scientific forces existing in the West Indies and 
that W'e may crown our efforts by s(‘ciiiing a larger share of 
happiness and success to the inhabitants of thesc^ <*o]onies, 
(Applause.) 

His Grace Akc iihishoi* Flood: 1 have liad a distinguished 
honour conferred u])on me, by being invited by the gentlonreii 
of the Dinner Committee to propose a toast lhat jicrdiafis is 
not second to the one which wo drank so enthusiastically just 
now, and that is ‘the Health of our Visitors." (Applause.) 
Hospitality is a virtue that has been long known and practised 
in Trinidad ; but I shall rrot for a moment attempt to say we 
have a monopoly of that virtue :it is a virtue oE all the West 
Indies, (Cheers.) The West Indies have had their trials; they 
have had volcanic eruptions and hurricanes and sugar bountieH 
(cheers and laughter) and all the other evils of life; but in 
spite of them all, they have ever upheld, in bright times and 
bad times, the rrame for generous, cordial hospitality. In fact, 
the liospitality of the West Indies, and O'^pecially of the West 
Indiair planters, lias gone into a prwerb. (Cheers.) I do not 
speak of a thing that I do not know anything about. Although 
I live in Trinidad, I have gone about a gf)od many of these 
eolonies, and I know'- a lot about them ; and though an old man 
as I am, who realizes the discomfort of leaving his own home 
and travelling abroad, still I feel that oven those discomforts 
are more thair compeursated for by tJie cordial welcome I get 
in all the West India Islands whicli I visit. (Cheers.) Tliere- 
fore, in Trinidad 1 do not say you have a monopoly, but I do 
say that Trinidad stands foremost in the ranks of hospitality 
in the islands of the West Indies. (Axjplause.) We are always 
glad to receive visitors here. But to rccoivo such distinguished 
visitors as the present is a high honour indeed and a great 
pleasure. (Applause) These are no ordinary vi‘-itors we are 
receiving at the Agricultural Conference; we are receiving men 
of high scientific attainments, of wide practical experience, men 
that all the West Indies have to look up to for light and guidance 
in agricultural matters, and any island or iDlace would be 
honoured by the visit of such gentlemen as those T see around 
me this evening. (Cheers.) And when we think ojf what these 
gentlemen have come here to do—they have not come to amuse 
themselves, but to work as they have been working all these 
days, they have come here to teach ns things which we did not 



know already. 1 see Profos&or Cannody looking hard at me 
(laughter), so also Mr. Hart (renewed laiigliter), but 1 still 
say we have a great deal more to learn. (C'Ikmuvs.) I must say 
I read with gieat interest the jiroeeedings of the Conlenuiee 
a]>])eaiing in the newspapers, but 1 hope, too, to r<‘a<I it in the 
UVn/ huUan BuUeliii, copies of \\]ih*li Sir Daniel Morris 
regularly sends in<\ I am (piite at one with Sir Daniel Morris 
in his id(‘a that these Donferonec's will knit more* (*Ios<‘ly 
together all tlie West Iiidia Islands, and that the diseussion.s 
which take place at them must be to tli(‘ advantage of all. 
Ther(‘ is no doubt whatever that for the last six years those 
Conferences have done an iiiimense amount of good, and for 
the next live or six years they will do more. I must repeat, 
we owe a d<iep debt of gratitude to the visitors; wo received 
them with joy, and we will part with them with regret. 
(Applause.) f now i)roj)Ofto the visitors, their liai)py dei)arture 
and their speedy return ; and with the toast I beg to associate 
the names of Mi. Forster Alloyne, of Barbados, Dr. Nieholla, of 
the Leeward Islands, and Mr. J. IL Williams, of Jamaica. 
(Applause.) 

The toast was drunk with the utmost enthusiasm. 

The ilon, Foustku M. ALiiWVNW (Barbados), in respoiuling, 
said : The Ar(*hbish<jp lias poured u])on us a Hood of elotjuonoe 
which I am unable to beat, but I should like to say tliat J consider 
I am not tlio right man in the right place. 1 think tlie right 
mail to respond to a toast like this should have been Dr, Watts 
who has been, I may say, one of the mainsiirijigs of the 
speakers of the Conference. Hardly a subject has been brought 
up at the Conference on which Dr. Watts has not been called 
upon to speaks and 1 need hardly say there is not a subject ho 
has touched which he has not adorned. (Cheers.) I tliink the 
old Dr. Watts, whom we all knew in our childliood, must have 
had a prophetic eye towards the young Dr. Watts (laughter) 
when he wrote tliose happy lines— 

‘ ITow doth the little busy bee 
Im])rove each .shining hour, 

By gathering lioney all the clay 
From every opening flower." 

(Applause.) That seems to mo the most absolutely descrip¬ 
tive statement of what Dr. Watts’ employment is. Long, 
I hope, may he pursue it. Well, gentlemen, what am 1 to say 
on behalf of the visitors V T have to say this. We came here 
prepared to do liar‘d work. Sir Daniel Morris, before we came 
(Ujwn, sent round a programme which was sufficiently ample, 
fthink, and he hoped we would put our backs into it. We have 
had a good deal of hard work, but still the amenities have been 
more than ample. The people of Trinidad have treated us in 
a way that really no thanks can possibly be sufficient for. 
(Loud cheers.) We have had opportunities of looking over their 
industries, we have had excursions, we have had opportunities 
of looking over the most beautiful points of their scenery, and 
all of this at no expense of our own, and conducted with the 
greatest comfort to us and even luxury. (Cheers.) We thank 
them for this from the bottom of our hearts. And what have 
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i;(*( to ftive thorn in exchange? We should like all of 
us, r siip])os(s the wish that throbs in the heart of every 
dc‘l(*i»ate irom each colony is that we could give to tliose 
soniotliiiig ill oxchango for wliat they liave done for 
us. But ^^hat can wo do? Wo can show them plenty of 
<'aiies gl 0 ^^ing in Barbiuios, but even to an owner like inyseJf 
tlio pio'^peet of sugar-cane palls after a time. (Laughter.) 
What have we got to give compared with your lovely 
Xialins? We have Mt. Hillaby, 1,120 feet above sea-loved and 
canes growing at the veuy top of it. (Chc<Ts and laughten*.) 
The only tiling T ean say in fa^oarof Barbados is tliis. Wo 
luiv<‘ (lone to Trinidad what no other colony has done -wo 
liave given you a Governor. (Proloug(‘d clu^ers.) Sir Ileury 
Jackson was born in Baibados and lieieheisnow U\ingand 
esteemed as the (iover/ior of Tiinidad. (Uheers.) Tliat is 
what Baibados has done for you and that is all the thanks 
r can give you for what you linvc done for ino. (Ai)plaiiso.) 

Br. If. A. NKaioi.ns (Dominica): In commencing 

any matter connected with the affairs of life, one likes^ 
to begin at tl\o b(‘ginning; and the beginning of public 
speaking on this oceasion was tlie speech delivered by liia 
Excellency the Governor of this colony. 1 am glad to be able 
to say tliat one of my eailiest and best friends in the West 
Indies was the fa then* of your Governor. (Cheers) I am also 
very ghul to say that your Goveiiior is a inagnilicent oxamplo 
of hereditary transmission : liia fatlier was one of the greatest 
oratois of his ago in the West Indies, and the speeeJies that 
this (Jonfereneo has heaid from his Excellency show that in 
regard to ])nblic siieaking the son does not fall veiy far short 
of the fatlu*r. (Applause.) I have now to come to matters 
connected uitli the Gouference and the special subject on 
which I am called on to speak. We came to this ivsland gladly, 
because we knew that Trinidad was one of the foremost islands 
in the West Indies. The earlier Confeieneos lia\o all been 
held in Barbndo.s, and Barbados, we all know, although a 
small island, i.s a most progressive one. It lejoiees in the 
name of ‘Little England.’ It is an island which has r«»n^ou to 
bo proud of its progress and the position which it occupies in 
the Western Hemisphere, It has }>rogr<‘ssed not only in 
rcgaid to mattm's of commerce, but hi regaid tomattcusto 
wiiich we have given attention at this Gonfercnce, and I have 
only to say that the delegates from Barbados have not showm 
tliems(‘lves in any way baekw’ard In what they have put 
befotiMis, and the speech delivered to-night iudi<*ales that in 
regaul to aftm’-iliumu* Hpe(*clieH Barbados cannot be left 
veiy far bebind. (Aiijilause.), In Tiinidad \vo have 
seen more than sugar cultivation and manufacture: we 
have seen cacao on line estates. Aly friend on my loft 
(Mr. Iloadley) has been able to show us not only his 
cacao plantation, but an improved method of preparing the 
beau for the market, and it is a great jileasure to me and the 
other delegates interested in cacao to see the way in 'vvliieh ^lie 
celebrated Trinidad staple is prepared for the market, I have 
spoken of sugar and cacao, but I take it that the jirospcrity of 
those islands does not depend upon two products alone, so you 
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have to direft your attention to othei* agi’icultutul tnattorn 
whi(*h will assist in addinj? to the i)i*ospority of your country. 
Of these the first to wliich I will allude is fruit. Our worthy 
and estoeined Presid(M)t, who perhai)s i egrets that ho Inus not 
afTorded me more opportunity of ndtlressiut:? the Oonfor- 
euce and making my v<)ic‘<‘ lioard in that hall (laughtor), 
has siiggesttHl to me that I should draw your attention 
to a lott(u* that I received not long ago from one of* the 
greatest scientific men living, a man who is at the head 
of the botanical woi‘ld, a friend and fellow worker of 
the groat Darwin—J refer to Sir Joseph Hooker. (Applause.) 
Ilo wrote as follows: ‘ I still feel an abiding interest in VVost 
Indian matters and read Sir Daniel Morris’ piihlicatioiib with 
interest. The time is, I think, in view wlien the banana will 
form an appreciable amount of the biistenance of the United 
Kingdom and an article of daily consumption among the 
poorer inhabitants.’ Tt appears to me, theioforo, not only from 
this dictum of one of the great men c»f to-day but also from luy 
knowledge of the fruit trade, that thei'o is a great future 
before? us in providing this daily sustenance not only for the 
United Kingdom, but for the nations of the old world. 
(Applau.se.) T \Yill now simply content myself with exjjressing 
the extreme gratitude of my fellow delegates ami myself 
for the unbounded hospitality that has been extended to us 
by our good friends of Trinidad. (Applause.) 

Mr. J. R. Williams (Jamaica): Many year.s ago, when Sir 
Daniel Moriis was the head of the Rotanical Dopartinoiit in 
Jamaica, he made the reinark that pen keeping was a primitive 
form of agricultural iiidustiy. As I happen to bo a pen 
keeper myself, you can understand the confusion I foel in being 
asked to respond in the presence of the most distinguished 
agriculturists in the Western Ifemisphero. I feel, however, 
very })roud, as the representative of the Jamaica AgricMiltiiral 
Society, to be aske»d to express our feelings to our liosts in 
Tiinidad for the kind troatmemt we have received. The first 
thing that strikes one is the evidence of tho strong feeling 
whi(di jirtwails in Trinidad as to the propcu* relation between 
work and play. hav(» been h(*ro for a week, and four days’ 
work has been tempered by three day.s’ ])lay. Tn responding to 
this toast, besides all tho other organization.s whitdi seoiu to 
navo <lono their be.^t to entertain us, one must make 
special mention of tlio Trinidad Agricultural Society and 
the Secretary, Mr. Tripp, (Cheers.) Gentlemen, I will not 
detain yon longer: there# is only one other ronmi'k that 
I desire to make. T believe it is the pride and glory 
of Agricultural Societies, 1 believe it is what the Tmpexdal 
Department of Agriculture specially looks forward to, to 
make two blades of grass grow where one grew before. 
Here in Trinidad your Society is going to have tho much 
higher glory of making two agriculturists grow where one 
grew before. I have been sent as the Representative of the 
Jamaica Agriexiltnral Society. T have, 1 believe, thirteen 
brethren on tlie Board of Management, and I am sure, when 
I return to Jamaicix, tho whole thirteen will want to come to 
the next Conference. (Applause.) 
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Tho iron. FJ. IIowRLn Jonfh (Briti**!! Guiana): It is an honour 
I feol very much in beiiif? asked as tlio lepiesentatixo of the 
Conforeneo to propoM* a toast which the menibors of the (\)nfer- 
onco will, 1 am sure, ro(‘eive with unbounded enthusi,istn, 

I propose the toast of the ‘Health and Welfare of the 
nieinhetsof the Agrienltnral Society of Trinidad and of the 
Knt(‘itaiiiment Coinniittee.’ (Cheers.) I may sav, without the 
shadow of doubt, that I Inix e never receh ed such ho-^pitalily as 
r have leceived in this beautiful island of Tiinidad. Nor hav(‘ 
the entertainments A\hicli have been organized for incinbeis of 
tlie Conference been wanting in teaching us what the Agri¬ 
cultural Society of Tiinidad can sliow in the M^ay of 
cacao glowing, sugar glowing, sugar nianufa(*ture, and 
cacao euiing. We have all of us learnt a groat deal: 
wo have had the greatest ])lea'«ure in studying what 
they have shown us, and we liaxe also liad ideasuie 
in visiting the various lovely and beautiful ^alleys which 
surround the capital of this island. 1 have seen Poi t-of-Spain 
before, but J had no idea that the island generally was of such 
oxtrenic beauty. (Ohe<Ts,) I have scon some vtny grand 
scenery in the land of mybiith, British Guiana, but 1 have 
novel* seen better scenoiy than 1 have seen heie dming the 
last w^eok. At a meeting of the Entertainment Coinmitteo 
a gentleman said :* Good-bye Mr. Tripp, what eonld we have 
done without you.’ Long may he live an<l continue to bo the 
Sceretaiy of the Society wdxich ho adorns. (A])i)laube.) 
We have specially to thank the Agricultural Society of 
Trinidad for the kind w^ay in wdiich they have ariangedthe 
various entertainments for us and the infoiination they have 
afforded us, I now propose the ‘Welfare of the Agricultural 
Soch‘ty ot Tiinidad, and the health of the members of the 
Entertainment Oommittoe,’ eoupliug with tlio toast the name 
of JMr. ClilToVd, (Apidatise.) 

The toast was drunk with enthusia«m. 

The lion. IIuoii Clifpoud (Colonial St'cretary) in responding 
ffiiid : Quite at the last moimuit J have been informed that it 
is my duty to reply to tho toast of tho Agricultural Society of 
Trinidad, As the least learned, tlio least agrieultural, and, with 
the notable exception of Air. Tripp, tho least talkative nimnbor 
of the AgiiculLiual Society (laughter), I feel that tho st lection 
might quite easily hav<‘ been made a far more happy one: 
but at the same time I x*egar(l it as a groat privilege con¬ 
ferred on me to reply, though very inadequately, to the kind 
thingH that Mr. llowell Jones mas said of tho Society. 
I nc^ not toll you how groat a idoasure and honour it has 
been to all of us in Tiinidad to entertain the very dis¬ 
tinguished company that has assembled in our island. It 
was I my privilege tho othei* day to be present in the 
Princos’ Buildings when his Excellency the Governor made 
a contribution to the debate on the subject of cane- 
farming, and while I sat, an interested but obscure listener 
in the background, and while my eye wandered around what 
Mr. Alleynehas described as the thirty-nine articles, and wdiile 
the forty stripes save cue wonld bo laid on the hapless hack of 
Trinidad, for a moment I felt dreamy, and II went away 



womlerins: whether, a\ hen the future historian comes to write 
the history of the West Indies, he would say that Sir 
Daniel Monis, like the great agi-iculturiat that %ve know 
him to be, had planted a seed which eventnally is to come 
to great growth in the West India Islands. Whether 
tlu‘ Conference tliat I was looking at, which was attended 
by membeis from all the We.st India Islauds, and which 
roprehontod tlio beat talent and the best agricultural know¬ 
ledge of all those islands, was peiliaps the foreshadovTing 
of a greater Pai-llament which might possibly represent, 
and Jidecpnitely represent, all the interests of these islands 
in one great federation. (Applause.) That, gentlemen, is 
probing too deep into tbe future, and we are dealing now 
with the pi'osont. J will detain you no longer : only I may say 
to yon, on behalf of the Agricultural Society of Trinidad, that 
if any pleasure has been youts in visiting tiiis island of ours, it 
is not by any means equal to the pleasure %vhich it has given 
us all to welcome you in our midst. (Applause.) 

The party thou separated. 


SUOAR INDUSTRY (UONCLOUUD) 

A special session of the Conference was held on Friday, 
January 13, at 0.30 u.m.,for the oonsidei'ation of certain subjeets 
still on the Agenda. The Prusidiint announced that with the 
permission of the members he desired to afford Mr. Henderson 
an opportxiuity of making a further statement with regard to 
catio farming at Trinidad. There was evidentlj’’ some 
misapprehension in the public mind in connexion with the 
figures, prepared and handed in to the Conference by Mr. aW, 
especially in relation to the average tonnage of canes per acre 
oblainoxl by eaue farmers on the Naparima estates, and it was 
desirable that the position in regard to those figures should be 
<*leared up if possible, * 

The Hon. S. Hundbrson (Trinidad) referred to an 
article in a local new.spai>er criticising his remarks at a 
former session of the Conference in relation to cane farming. 
In taking part in the discussion on this subject on Jan¬ 
uary 5, he had not said that 5 tons 16 owt. of canes 
was the avei'age production per acre over the whole 
island. He had shown that this was the average produc¬ 
tion on 1,763 acres in the one district of Naparima and 
Point-a-Pi^rre; and his object was to support bis position 
that cane farming had not, in that district at all events, 
accomplished all that was fit one time expected of it. He 
desired to impress upon the Oonfei’euce the serioasness of the 
labour question in Trinidad. It was absurd to suppose that 
either Mr. Abel or himself wished to discourage cane farming; 
on the contrary, they wished to strengthen it, if possible, by 
showing that, if the present system was to be continued, it must 
be largely improved, otherwise it would be ruinous to the cane 
farmers themselves. 



Ml*. Abkl (Tliuidad) said: Tho ]n*esonted by mo 

reftii* to the nuinlx'r of acres held by the cane faimers. tlio 
^^rtMtei j)art of which U in canes, but not necessarily the 
whole. 

PmIVssor Carmody (Trinidad) also took part in the 
<lisciission. 

Tin* Prksidrnt pointed out that the fiftuie^ j>:iven by 
Mr. Ab(‘l showed the a( reag:e heUi by the cane fanners but not 
ueco^Hiry that under <*ane. It was desirable that they should 
know the number of acie^^ actually uiuhu* canc; also ulu^tlicr 
a cane fanner <ouhl al\\a,\s keeptlie aiea held by him in can<‘s 
every yeai. 

In reply Mr. Ahrl stated that under the ])iesent system 
this was not possible. 

The discussion Avas ooutinued by Dr. Morton, Mr. A URL, 
Mr. ID^nu)krson% Mr. Hart, and Piofessoi Oarmody (Tiinidad), 
and Mr. HoWRUi Jonrs (British (iuiana). The Pi^UkSIDRs^t in 
elosinf» st.iled tlial it liad been shovm lliat it would not be 
coned to assume lhat llie number of acres held bv the cam' 
faimeis was the acreage actually under canes. Unless the 
actual number of acies under t^aues each season was ol)tain<»il, 
tin* avetagt* lelnrii in tons ol cane*^ p<‘r acio could not he ascer¬ 
tained. Tliert' was the fuithtu point to be borne in mind 
that the figures supplied by Mr. Abel had reference to about 
one-tenth of the total area held by cauo farmers in tlu 3 (*oIony. 


OKNMRAL 8UB.IR0TB ((WTD.). 

Mr. TTowrt.l Jonkh (British Guiana) opened the dis¬ 
cussion on the subject of Kice Cultivation ii^ the West 
Indies. He said that in nrJti.sh Guiana the industry wms 
slowly hut surely growing. The industry lia<l increa*‘*ed to 
sueh an extent that in the (listriet of Kssequibo hun(lr<*ds and 
thousands of acres could now be s<»en in rice cultivation. H(» 
dealt fully With the system of cultivation and the vari<‘li(*s 
grown, iliey had found that thediiir varieties grown in India 
without Avat<'r had given blotter results than (lu* .s<M*alh‘d 
‘swamp’ \arie(ies. In 10015-1 thm*e Avas a total of 10,00015 acres 
und(u* rice cultivation, (he yield being 17,705 tons of |)atld>, 
equal to 12,010 tons of rice. 

Dr. Morton (Trinidad) dealt wi(;h rice growing in Trini- 
<lad. In recent yeai^ the euHivation of Upland rice had 
declined coiushlerably in Trinidad, but tli<» cultivation of 
Hw^amp rU'ohacl grown ra|)idly. The three favouritt^ varieties 
of swamp ri(*e were those known as Moyiya*, ‘ Mutmuriya’, and 
‘ Jarahar’. Thirty barrels of tae lirst, in the liusk, might bo 
tak<m ns a good yield per acre, and 15 barrels of the U])laud, 
H<^ advocated absi‘-tance by drainage of lands that flood, by 
moans of improved seed, and by devices for storing surplus 
water against a time of drought, 

Mr. Fa wt^KTT (Jamaica), Mr. Mradbn (Trinidad), Dr. Watt.s, 
(Leeward Islands), Mr. Hudson (8t. Lucia), and Mr. Bkckmtt 
(British Guiana) entered into tlie discussion on this subject. 
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Mr. Bau.ou (Entomologist on the staff of the Tiiiporial 
Department of AgricMiltnro) made a few rcniiarks on several 
insert pt'sts of \ iee whieh had <*ome to his iiotieo. 

Tlie PhKS iiKNT then aimounred that the papers on the 
following subji'cts would bo taken as read : - 

The Coroa-niit indtistry at Trinidad. (IMi*. W, (Jkkici.) 

The TIairy or Woolloss sheep of the West Indies, 
(Mr. W. lb Huttknsijaw, M.A., B.Sc.) 

The inllueneo of the soil on the special qualities of 
Agricultural Produce. (Mr. J. II. Hart, P.L.S.) 

Aro the special <|ualitios pos'^essed by individual plants 
sunieioutly regarded? (Mr. J. il. Hart, E.LS.) 

The IhUflSiDKNT then invited members to bring forward 
special subjects on which they iniglit desire an expression of 
oi)inioii. Mr. G. Skhicrt Kvwi.yn (Barbados) refoirod to the 
bad condition of fruit inqjorted into Barbados from Trinidiwl, 
British (iuiana, and Grenada. This led to a general discussiou 
on th(‘ subj(s*t of the import and export of fruit between the 
dinViont islands, in which it was shown that the fruit sea<«*oiis 
vari(‘d and this had 1<‘<1 to a general exchange of fruit 
througliout the West Indies. One great CMUse of the bad 
coiulilion of the fruit landed at Barbados was its eoHvoj*'auco 
in sailing vessels instead of in steamers. 


EXCUllSIONR. 

Through the kindness of the Trinidad Agricultural Society 
throe very intciH^'iting t'xciirsions were organized. These were 
the excur'^ions on January 7, 10, ami 12. By moans of these 
ox<*ursions the Hepresciitativos wvre enabled to obthin a good 
idea of inetliods of cultivation adopted by Tiinidad planters. 

On January b a visit was made by the Ilepn^sontativea 
to tlK» Botani<i (Hardens, and on the following day to the 
St, Olair Kxp<*rimont 8tnti<m when Mr, J. II. Hart, th<* Superin¬ 
tendent, kimily pointed out the oigectH of intere'-t. 

A visit was made to the ITsine St. Madeleino on 
Saturday, January 7, the Reprosontativos being shown over the 
factory by Mi'. lV.tor Abel. After heaving the U^ine the 
Roi)rosentativoa wore taken to Piinces* Tt)wn for lunch. 

On Monday, January 9, an afternoon visit was paid tor 
Ml*. Uoadley’s cacao estate at Ohaguautis to inspect a new 
steam-drying plant for cacao, and also a factory for preparing 
concentrated lime juice and distilled oil. 

On Tuesday, January 10, they left Port-of-Spain at 9 n.m. 
by special steamer for La Brea, to see the celebrated Pitch 
Lisike. 

Tlie Annual Sale of Stock at the Government Farm taking 
place on Wednesday, January 11, a number of the Representa¬ 
tives took the opportunity of attending. 



On Thursday, January 12, a visit was paid to thrt'aioni 
ostato w lioio tho Nau(l(‘t dillusion ])ioress was in course of 

hoini? installed. JMr. W. O. Kay was kind enoutdi to e\i>lain in 
detail the vaiious parts of the dillu'-ioii batteiy and the advan- 
tiU!:(‘s hoped to he atiaiiKHl Irom the new pi' 0 (*ess as eoinparedi 
wilhthe pieseiit system of loller eiushinu:. An opportunity was 
also p:iveu of seeiiu* the stimin ploughs at work on this (‘istate. 
TheJlepresentativos then iiroeeeded to La lloupieta esi ite, the 
property of Messrs. Borde Bros, and inspected tho e«i(ao eiilti- 
vation. Further opportunities of seeim; eacao cultivations were 
obtained at Sani>ro Grande. 


KxniniTs. 

Meniheis of the Confeience and others siihmitted a larp;e 
number of interesting: i^xhibits. V speeial featino of these wa*- 
the lan*e eolleetion of samples, shown by Professor (\‘irmody, 
illustratinc: the industries of Ti inidad ; this included suj»ars, 
cacao, oils, and other vc^j^efable products as well as a number 
of mineral produets su<*h as asphalt, oils, (de. There was also 
the wnies of sample'^ of Her KUiid cotton fiom Tiiiiidad, 
St. Vincent, Barbados, and St. Kitt’b. A special oiipot tunity was 
p:iven for mi'mbers to inspect these sain])los and also to olilain 
information with 1 ‘ebpeet to them from the various i^eutleuien 
who liatl brought tho t^xhibits, ospocdally with a view of 
affording information aa to the quality of the samples of 
cotton. 

In addition there w^'re some interesting exhibits of sugar- 
canes biouglit by Mr. Bovell fiom Jhirbados. These ineluded 
a ntimboi of euriosities, siieh as foikod eane«, eanes whieh 
posbc'ssed no buds, known as ‘male ’ canes, and several others. 
Mr. Bovidlalso exhibited samjilesol onions showing the charac’- 
toi ol onions growm in Barbados from TenerilTe seed. 

Ill the out<»r hall weie .^pecimous of small ploughs sueli as 
were likely to b(^ of service to small settlers and cano fanners. 


CONCLUhlON. 

The PuBisiDHiNT: f am glad that the business of the 
Conferonee is now drawing to a close, and that I shall soon 
be in a position to reloaso you from further attendance. In 
doing so I liave to express my great indebtedness to you for 
coming here and for the close and constant attention you have 
devoted to the subjects submitted for your eonsideratioii. We 
have had eight sittings of the Conference—-five last week and 
three this week. In addition, we have devoted four afternoons 
for the purpo.se of visiting the Botanic Gardens, tho St. Clair 
Experiment Station, Mr. Hoadley's cacao estats, and the Govern¬ 
ment Stock Farm. One afternoon (Friday) was spent in making 



oiirsolvt^s ai*ciiiaintod with Uio suburbs of Poit-of-Spaiu by 
nioaiis of tlio oloctrio tram. TIin‘(' full-day o\(mii sums kiuclly 
organi/otl by llio Trinulad \i<ricniUural Society, (aiablod us to 
visit (l)tho8t. Mad(‘loiuo Siit»ar Fact<)iy and r*iiiioos’ Town; 
(2) tho IMoli lj‘\k<* at Ia\ l>roa, and (8; Iho (\u*oni wSutyar Fstale 
whoio tho ‘ Naudot' |)!‘<)(*i‘s^ of sn|*ar oxtiacdioii i-> in (*0111 so of 
boiiij? iuslaH<><b and st(‘am }douu:hin^» \\as b(‘int» (Mviii^d on ; also 
iu ills pouting* llu^ (has lloicpiola <*a< ioostai<‘ (1,()0() am*s) b(‘louc»- 
inp; to Mohsis. IJordo Pros., and llio nowly oiunual di-itru*t of 
Santoro (h'ando. Wo ha\o thus ooiiibinod w 01 k with a ioa-.on- 
able amount of relaxation and so k(‘pt in view the i)i'aetieal aci 
well as tlu^ seientifie side of agrieultnre. I regret that it was 
found impossible to take u}) llie(|uestion of Priedial Larceny at 
this (\)nferenee. I am <*onviuce I, however, that snllieient tin»e 
had not been alhnved to obtain copi(‘s of tlie law s already iu 
force and lobring logetlior and tabulate tor reference the large 
mass of information that has alreaily been accnmnlated upon 
tlu' subject. 1 -.ugi»(‘st tliat bctwHsm now and the next 
Oonferene<* the s(*v(n*al Agrieultuial Hoards and Agiieiiltural 
Societi<'s minht obtain sueh information, and that a summary 
be prepared and printed beforehand. We could then liope to 
deal Usefully with a matter recpuring an intimate ae(piaintanco 
with tlie social and economic conditions existing in the West 
ladies and olt(U' sugg(*sUons that would be likely to commend 
thems(‘l\(‘s to tlie <*onsiderati(m of the '-everal Legi'-hitivo 
bodii's with whom, and witli the (lovernors, the final decision 
nnifatbeleft. Hetnrning to tlui business already dealt with, 
there can be no doubt as to the success of th(‘pi'O'-ent Oon- 
feronce. We have dis<*ussed fully, ami 1 hope with good results, 
the nunieroiis subjects intimat(‘ly connected with the%veirare 
of these colonies, and I tnist you will leturn witli lenewed 
intomst in the important >vork in w^liich you are engaged, 
strengthened by the spirit of mutual support engcmdeied by 
those gfitheiings and determined to do all that lies in your 
p()W(*r to improve the agruadtural interc'sts of th(» West Judies. 
I may mention that it is proposed to ]niblish the proeeedings 
of this (’onfeieiK-o in tlu* UW Indian /jf/zZ/c/b?, and a special 
elToit will be made to place\aluablo information that hn«i 
been accnmulat(*d witliin Ihe reach of the planting (‘ommn- 
nity as soon as possible. In the meaulime, an extra number 
of the HaUviln contahiingtlu* opening address of tlio Govonuir, 
the Ih*esidential addi’ess, and an abstract of the firoeeedings 
will b(5 issue(i at tin* close of tlu' month. 1 trust that memberM 
of the (;onferenc(* and others will avail themselves as fully 
as possible of tlie ndvantagen olteied by the Aormdtural 
NetvH (the fortnightly review of the Imiierial Department 
of Agriculture) and bring forward, from time to time, subjects 
of general interest to be discussed in its colmiins. This 
would be a useful means of disseminating agricultural 
information of an interesting character bearing on the 
requirements of the West Indies, It only remains for me 
in conclusion to express in your behalf the cordial thanks 
of this Oouforenco to the Government, tlie Agricultural Society, 
and the people of Trinidad for the cordial reception we have 
received at their hands and the excellent arrangements that 
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have boon lundo not only Cor the bnsinoHs of tlie ConlVroneo 
but for the pleasant visits to sugar and eaoao estates and 
other places of interest in the colony. (Applause.) 

The Hon. R Jonkk (British Guiana): IMr. President, 

T have pleasnr<* in ju'oposing the following resolution as embody¬ 
ing tbe feelings of the members in r<‘ference to tlu^ cordial 
reception they have received in this island : ‘ The Members of the 
West Indian Agricultural ('onferenee desire to expre'-s to his 
Excellency the President and M(nnbors of tbe Agricultural 
Society and the Plantei's of Trinidad tlieir grateful thanks and 
appreciation for all their assistance, atrention and courtesy to 
the M<nnbet's of the (k)nfereiu*(% and trust our tinited labours 
will bear fniit to tlio advantage of tbe agricultural interests 
of Trinidad, as wo believe they will to tbe interebt of the other 
colonies repiesentod.' (Clieers.) 

Mr. J. R. Rovwnn (Barbados): It is with very mneh pleas¬ 
ure that I rise to second the Resolution which has just been 
luovod by Mr. Howell Jones. I am sure that T express the 
feelings of the Members when I say that wo are all exeeisiingly 
gratc^^l to Ids Ex(*ellency the l^rehidont and tlie members of 
the Trinidad Agricultural Society for the great kindness and 
courtesy they have shown ns since our arrival in iIkj colony. 
(Cheers.) The information ami knowledge we have gained 
will of tlie greatest value to the various colonies wo have 
the honour to represent. (Cl)eci\s.) 

Dr. Francis Watts (Leewat'd Islands): As completing the 
chain from the South, ■whence Mr. Howell JonOb coim^s, to the 
North, whence I come, I should like to add a word, to ox])resa 
the gratitude and appreciation which every delegate of this 
Conference feels at the way in which we have been received in 
Trinidad. (Olioers.) 

Tlio Resolution was thou put and carried nnanimoti«^ly. 

The Puksidknt: I shall have pleasure in forwarding a copy 
of tho R<»solution just pasbcd to the Si'cretary of the Agri¬ 
cultural Society to bo laid before the membiu's at tlieir next 
inet^Ling, 

The Hon. S, Hknokuhon (Trinidiul): I regret that, owing to 
illness, our rospeeUsl Viee-lVcbideut, Mr. Fenwick, is unable to 
bo present to-day, for lie would be more able than I am to 
express thanks for tlu^ kiml things which tho President has 
said and JMr. Howell Jones,, Mr. Bovell, and Dr. Watts in 
connexion with the Resolution of thanks to tho Trinidad 
Agncultural Society. I liavo to express to you, on behalf of 
the Society and my fellow rcpresonlatives at this Conference, 
our very great appreciation of the good which this Conference, 
meeting hero for the first time, will bo to this colony, and the 
great gratification that your visit has afforded xis. Every 
member of the Agricultural Society who has been present 
during the deliberations of this Conference has gained knowl¬ 
edge which must be of value to them in carrying on their 
agricultural affairs. Personally, it has surprised me to find how 
much valuable work has been done by the Imperial Department 
of Agriculture under the direction of our distinguished Presi¬ 
dent. (Cheers.) All sugar planters in this colony have for 



years been watching? Ihr prop^ross of that nepartmenty, and we 
hope that some day Sir i)aniel Morria .will ])laee in our 
hands a eane which will jrive far inorc^ valuable re&ults 
tlian any existing cams Tliis (UonfercMiee has showm that 
the goal is within reach. Wluai iea<*ho(l, Ave shall owe another 
debt of gratitude to the Imperial Ih^partinonfc of Agri- 
cullure. There is a further point on Avhi(*h 1 would touch. 
Beyond the agricultural vahu arising from this tV)nfcrenco, 
there is anotlnn* of givat importance and that is the hi*ing- 
ing together of representative men from ditTerent i)arts of 
the West; Indi('s and tin* creation of a bond of sympathy 
which must hicak down tlic‘ insularity in which these 
ialands have too long enveloped themselves. This ha*- been 
a gr<‘at b‘uri<M* to tho dovolopnieut of an Imperial idea in these 
colonies. I look forward to the time Avhen such distinctive 
terms as Barbadian, Trinidadian, Jamaican, and others Avill all 
be merged in tlu^ one giuieral term of West Indian. (Cheers.) 
Only when tliis spirit is imbued in us ‘-hall we occupy our 
true i)ositi<)n among the colonies of the Kinpir<‘. In conclnsion, 
on bciialf of the Ti‘inidad Agricultural Society, and standing as 
we do on tho thri'shold of a Ncav Year, I heartily Avish the 
delegates who are now about to leave ns, and the officers of 
tlie Imperial I)<»parUnont of Agri(nilture,/an/ roficig<\ not only 
to their re'^peetiv'c homes, hut ihioughout the y/^ar 1005. 

Th(‘ Il<w. Dr. JMorton (Tiinidad): T liave been a^sked to say 
an additional word be(‘ause wo do not think one man, lio\vever 
able ho may be, can fully express hoAv indebted Ave feel to the 
President and Members of this C/onforence for Avliat wo have 
been able to learn from them. There is, however, one matter 
to Avhieli w<‘ have not given sulticient attention, and that is 
the visits and <'xcurRions aa liicli aa^* ha ve had togetlicr and Avhieh, 
perhaps, hav<^ afforded us opportunity of knoAving one another 
belter tluiii it was possible to know one another aioimd this 
table. (Cheers.) As a member of the Bcee])tion Committee, it 
beeamo my duty, as also my great pleasure, to accompany 
tho members on some of the (excursions, and I am sure 
I profited very largely from the eouversations Ave had 
together. |Mr. J. FI. Bovrm^; So did woA In that Avay we 
came to lUKhu'stand oiu^ auollier’s defe'ets and one another’s 
good points. Of course, none of us are perfect, and 
when Ave he(^ how otlnu's are striving in their own Avay 
it is a hell), itcreat<H sympatliy between the various Avorkers 
which must t<*ncl to do good in the cud, Tlioro is only 
one other retnark I wish to make. Sonn* of us are gcjtting old 
and cannot expect to attend many Oonferoncos and do much in 
the future. You young mou are <)fr<‘rcd exceptional oppor¬ 
tunities of training ; you are entering into the Avorld of effort 
at at) older and riper and more profittiblo stage than some of 
us. Be faithful to the mission entrusted to you; do your best 
as missionaries for agricultural science. That is a mission for 
men and a mission of God. (Cheers.) 

Prof. P. Oarmodv (Trinidad): The duty which I have to 
perform is an agreeable one, and although I know that the 
time of thembei's is very valuable Avhen the ship is waiting 
to iake them away, still 1 feel I should not be doing my 



siibj<*c*ti' justioo and carrying out your wishes, unless 
1 occupied your valuable time in proposing a vote of thanks 
to the Prosidont for tho able manner in whi<*h lie lias 
presided over the Conrereiiee. (Clhoors.) I will deal with it 
from two points of view, and condenso iny remarks as 
brielly as tho iinportaiiee of the subject will allow. In the 
first place, J thank you, as much. I may say, on behalf of 
members of the Conference, aa of the colony itsedf, for Jiaviiig 
so arranged that this Confcreiieo should bo hold iu Trinidad. 
(Cheers). X know that nothing has given you greater satisfac¬ 
tion than to boar testimony to the keen interest with which 
thin Conferemoe has boon received in Trinidad, and I need not 
repeat to you that we have felt tho honour of this i^laml being 
ehoson as the place for the C^onfereneo this year. As a result, 
wo liave enchiavoured in every ])ossible "way to make the 
Conference a success. (C’iieers.) It is not merely the oilicials 
of Trinidad nor the representatives of tho Agricultural Society 
who have done tlieir best, but every one in the colony whom 
wo have asked to assist us have come forward most udllingly 
and done all they could for the welfare of this Conference. 
(Cheers.) Tliero is another point of view which I think is of 
great consequoueo. We know that the interchange of views 
between the different members of the Confei’eneo and between 
tho planters t«id the commoreial men outside has benefited all 
of xis. But there is a much more important thing, and that is, 
the educative influence for years to come ot this Conference 
upon the people of this colony. (Applatise.) Yon will find 
that you have done an excellent thing in bringing the 
Conference to Trinidad, as a greater interest—'that is, a more 
intensified and detailed interest—in agriculture than ever 
felt before in this colony will be the result. The number of 
papers dealt with at this Conference has been very large. 
They included a variety of subjects, and not only a variety of 
subjects, but a variety of treatment according to the special 
conditions and circumstances arising in each colony, and to 
deal with so large and exhaustive a series of papers required no 
small ability, no small tact, no small acquaintance with the 
circumstances of the West Indies. Mr. President, you have 
dealt with all tho subjects at this Conference iusneh exhaustive 
detail, and yon have shown such marked ability in conducting 
every feature of it, as to earn tho admiration of every member 
of the Conference. You, Sir, have done a work in support of 
agricultural education and agricultural knowledge by moans of 
these Oouferences as will prove of lasting credit to you. 
(Applause.) 

Mr. J. R. Williams (Jamaica): Mr. President, I feel it 
a great honour to be asked to second this Resolution, It must be 
very gratifying to you, Sir, to know the opinion that is formed 
of the work of the Imperial Department of Agriculture by the 
popular Agricultural Societies, who, without aiiy control from 
you, have voluntarily banded themselves together to carry out 
on practical lines the work initiated by your Department*. A few 
years ago these Societies did not exist, and now you will find 
that the popular opinion outside the societies is largely the 
same as inside, namely, that the whole future of the West 



Indit's (lopenHs on its ngricultnral improvement. (Cheers.) In 
a ’WOid, your Department hab been tlie central force whicli has 
influenced and the Aj^ricultural Societies liavo helped to 
influence public opinion and to secure the leavening of the whole 
lunu). I believe I shall consult your wishes, as well as the 
hiclinatiou of this Conhu'cnce, if I am very brief; but T ii^k you 
to acccirti our conimeudation and admiration of the result'^ of 
tho Conference over which you have presided. (Cheers.) In 
wduitever degree any one of us is able to benefit the community 
in which he lives, we arc all going aw^ay with that powder 
considerably increased. (Api)lauso,) Professor Carmody has 
mentioned the gieat educational benefle likely to arise to the 
coiuniuiiity in whicJi this Conlereucc is hehl. I believe that it 
is a very important point, also, in relation to Jamaica, and 
J Jiope you will favourably consider Jamaica as the next 
meeting place of the West Indian Agricultural Conferenee, 
The ()tiu‘r night his Excellency tho Governor said thoprobjrerity 
of tho Impelial Department of Agricultnio was secured so long 
as you eontiiiucd to prc.sido over it. I think tiiat is a senti¬ 
ment which everybody accepted with the fullest accord. 
fApplau.se.) I hope also your woik will have tlie ftdl approval 
of the aulhoiities at home, so that W'o shall see the I)e]>artment 
beeoino a pcriuaiientest<^blishmeut, and that, long after you are 
removed from its tluoshokl, tlie work will coiiti»nio an 
abiding niouinuont of what you liave done for tho Woat Indies. 
(Groat apiihuise.) 

Tho PuKHiDWNT ; 1 am deeply touched by tho kind manner 
in whicJi you have been good enough to rccogni/.e my services as 
President of tlii'» Conference, and tlie apfireciation that has been 
expressed la regard to tlie w»^ork of the Imperial Department of 
Agriculture. 1 value tho expression of \ our opinion on those 
points, not only as affectiiig myself, hut as evMence that the 
Deiiartmcut has attained an appreciable measure of suceoss in 
carrying out tho important mission entruHte<l to it. Aho, that 
it Is steadily and surely gaining the eoididonce and support 
of tho mass of tlie ])oople of these eolonie.s I admit that 
duriiijs; the last six years there have been occasions whoa a good 
many diflieulties had to be overcome, and wdieii not a littlo 
opposition ftdl Loom* lot from ono or two quarters whore 
we had hoped to receive sympathy and support. Those, how¬ 
ever, liave not discouraged us, as wo were convinced that, with 
a wider and more intimate knowledge of the aims and objects 
of tlio Department and tho unwearied and nnselfisli devotion 
of those connected with it, our efforts would in the end be 
recognized. What has been mentioned by Mr. Williams, as to 
the voluntary efforts made by the Agricultural Societies to 
adopt and extend the methods of the Department, is a conclusive 
proof of the wide-retwihlng influence it is exerting throughout 
the West Indies. 

The success of this Conference is a source of great satis¬ 
faction not only to myself but to those officers of the Depart¬ 
ment who have taken so active a part in it. I would especially 
refer to the services rendered by the Secretaries of the 
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<liscliai*ged the voluntary <hities assumed by them to oiii* entire 
stttibfaetion. (Applause) 

In the natural course of events, my connexion with the 
Department must come to an end, but, Axlicncvcr that time 
arrives, I sliall Jutve the satisfaction of knowing that tlu're will 
not be wanting able and experienced men to take my place. 
In the meantime, nothing will be wanting on my part to continue 
my oflorts in behalf of tlic West Indies. (Applause.) 

I now declare the Conference closed and thank you for 
your cordial assistauce and your kind words of ai>preciation. 
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AGRICULTURAL CONFERENCE, 1905 . 

(cmTrNirm)). 

Ill the ])revious pages a brief Abstract of the l^iwrc'dings 
has been given. It is now iiroponed to iiublish in full the 
principal papers, with a suminaiy of the discussion upon 
each 


RESULTS OP RECENT EXPERIMENTS WITH 
SEEDLING CANES AND MANURIAL 
EXPERIMENTS IN THE WEST 
INDIES. 

BHlTrsn (JUIANA. 

Th(' following pnpcu* on rec‘eut progress of sugar-cane 
experinuMith in Hiitish (hiiana*, preparc^d by HrolVssor J. B. 
llARKisoN, CJ.iMXh. JM. A., PXhH., was read by Mr. E. \V. F. 

KNGLIhlil: - 


nOAUI) OP AGUIOUnTUUK KXPMIlliMWNTS. 


(a) 0/dr/ I’if/riV/iVw 0 /Experiments with these 
have been practically discontiiiuod. The results of lifteou years’ 
coutiimous extieriinents showed that, taking the yield of the 
Bourbon varit^ty as 100, the values of the better kintls wei^ 
as folloMs: -- 


White Transjiareut 

Mani . 

Po-ti-ole . 

Red Ribbon 
Tamarind 
Bois-rougo 
Chigaca 

Ivaiuba-Kaiiiba-vati 

yacuri 

Jhirple Tj'ansparent 
Elepliant 


100 

100 

OS-5 

01-t 

81*0 

«ro 

81*2 

80-1) 

80*0 

70*‘l 

75*7 


F(‘w of these varieties are now to be found in the cane 
Helds of this colony. About 1,800 acres ai-o occupied by White 
Transparent canes, but this area will bo largely reduced in the 
near future. Canes of this variety arc also fpund sparingly 
scattered through the fields of Bourbon canes. A few acres are 
occupied by lied Ribbon and Purple Transparent canes grown 
for experimental purposes, while Hcattere<i canes of those varie¬ 
ties may bo found in the lieUls of Bourbon, as a rule more 
sparingly than are White Transparent. Here and there, a few 


* Tills paper covers the period January 1, 1000, to Pecembor 31, 1001, 
aucj therefore contains the most recent infonniition avnUable, 









oaiies ()1‘ otill*I* varielioH may be found, roniiiaiils t)f vanotiow 
divstribntocl in the eighties, 

None of these varietic‘s on the lar^e sealo luive e<jnalled in 
ju'oduetiveness the Bourbon variety, and every one of them has 
defects, either frojn the cultural or the munufacturinjj: point 
of view, and frequently from botli, wliLch elTectually prcwents 
them from eoiiipcdhij? for the planters’ favour with the Bourbon 
as ‘alJ-rouiid’ <‘anes. The following table shows the number of 
HUgar-})lautations in Ih'itish (iuiana on whicJi the older varieties 
are being cultivated and the acreage occupied by tluun: - 


No. of Plantations. 


Acreage. 



1 

6-1001 i 

1 

1 ^ 

o 

o 

rH 

CO 

O 

Oi 

lO 

1 

O 

o 

1901-2. 

1902-3. 

1 

190S-4. 

i 

o 

O) 

Bourbon 

•)2 

51 

51 

50 

07,782 

00,191 

05,008 

59,288 

Wliite 

Transparout 

21 

27 

80 

28 

1,889 

2,780 

2,870 

1,790 

1 ’ 

' Purple 

Transparent ... 

8 

2 

1 

nil 

49 

85 

20 

i 

uil 

Red Ribbon 

nil 

2 

1 

1 

nil 

24 

0 

5 

Samsura 

1 

! 2 

nil 

nil 

nil 

8 

nil 

nil 

uil 


1 




09,078 

09,089 

08,519 

01,039 


1901- 2 

1902- 2 

1903- 4 
1901-5 


Total area in sugar-cane. 

.7^,011 acres 

.75,712 „ 

.78,408 „ 

.78,981 „ 


(b) Newer VarietieH raised from Seeds.--AH you are all 
aware our searchea for new varieties by uieans of seminal 
reproduction and seedling selection are, speaking from the 
point of view of agricultural time, in their infancy. When 
the writer made his first visit to Trinidad in 1888, our first 
seedlings in Barbados were in a stage of very early infancy, 
and Mr. Bovell and myself hardly ventured to hint that we 
were guilty of a then scientific heresy; we were—although 
assured by the highest authorities that the sugar-cane never 
produced fertile seed—growing canes from fallen pieces of 
cane-arrows. Your Tnnidad Botanist, Mr. Hart, assured me 
that he saw no reason for doubting that the sugar-cane could 
and did produce fertile seed, and I think that I am safe in 
stating that he was the first West Indian botanical authority 
to recognize our new departure and its probable importance. 





In BriC’Hli (iuiaiin hiiieo 1000 wo liavo raisod about oiio- 
thii'd of a uiillioii tiny oanos, and havo s(‘l(‘otod soino 2(i,000 of 
tlioin for fiold ('\poi*ini(Mils. Out of thoso wo hav<‘ wdootod 
a fow Jinndrods for ooiitiniKHl oxporimonts, and from thoni tin* 
])lant(n\s havo solo(d(Ki a vary few, (-orlainly not more than 
fifty varioiies, as i)oinp: possibly of valiu' lo the>n as sn^ar 
produ(*eis. Out of tliat (ifty souh‘ doziai or so sliow promise ojp 
being of actual value agrieulttirnll> as piodueers of sugar. i 

We liave an area of about acres only, available for cmr 
own experiments, and lienco confine oiirselv^es to preliminary 
small-scale expel imenta. Oursyrttem of seloctioiiis:— 

fiVHt acleciion of parent varieties for seed procliicei's; 

second selection of the more vigorous of the seedliugs 
obtained fioin them for field propagation; 

third selection ihvi varieties growing undei Held condi¬ 
tions by the enltural character isties; 

fourth selection from these selected sorts by their analy¬ 
tical cliaracters ; 

fifth selection. The third and fourth methodwS atv repeated 
with plants raised from the tops of tire varieties soloctod under 
the fourth selection, and this is done repeatedly during the 
cultivation of them from plants to secciid and third ratoons. As 
the method of cultivation in British Uiiiana renders it necessary 
for cartes to iiave good ratooning powers to be of setwice as 
sugar producers, we lay more stress on the selection froiiji 
ratoons than from plants; 

sivfh selection. These varieties, which have been selected 
are next grown on plots of about acre, side by side and 
under identical conditions of cultivation and manuring. On 
these thoir peculiarities are carefully watched, and out of 
batches of forty or so soloctod for this trial probably not more 
than a down will be retained in cultivation as third or fourth 
ratoons; 

seventh selection. During the course of the iifth and sixti. 
selections several of the varieties (Inally retained in cultivation 
will have been selected by planters by largo-swilo cultivation. 
These and n fow otlxors selected by ourselves are next examined 
by moans of manurial experiments. Plots of about i acre 
are divided into smaller plots, and upon these the varieties are 
raised under varying systems of manuring. Some of the plots of 
every kind are manured with phosphates, and perhaps potash, 
others are not. Some of each are grown without any nitro¬ 
genous manures, others with increasing quantities of nitrogen- 
It has been found that the mean results of a kind under the 
varying kinds of manuring apparently offer the most reliable 
figures as to comparative value we can obtain on small-scale 
experiments. 
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Th(‘ followiiij? table bhows the i*clativ(' \aliiOb up to fourth 
ratoons of the best of the varieties we have bubinitted to our 
bi\th '«elec*tiou: 




1900.1. 

No. of Variety, 

Sa(*eharos<i in 
e\])ressed Juices 
per acre of 
(\ines. 

hidieated Vields 
compared with 
Bourbon 
ac. 100. 


Tons. 


H5 . 

4-80 

170-8 

02o 

4-73 

108-3 

li. 147 . 

4-08 

106-5 

115 

4*54 

100-1 

100 . 

4'8« 

155-9 

1,087 

4-00 

142-3 

2,408 . 

3-00 

112-0 

3,157 . 

3-«2 

185-8 

1,896 . 

8-72 

132-3 

1,040 . 

3.50 

124 0 

135 . 

3’48 

128-8 

751 . 

315 

112-1 

White Transpamit ... 

8-02 

107-5 

1.183 . 

3-00 

100-7 

IJoiivbon . 

2-81 

100-0 
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The relative values, ae compared with the Bourhon taken 
as 100, of the yield (in tons of oanca per acre) of the canes now 
in course of the seventh selection on both new and old land ai-e’ 
indicated as follows: ~ 



New Land. 

Old I^uid. 

J). 02.-J . 

2200 

102-1 

D. 145 . 

157-0 

182-8 

I). 130 . 

1.50 0 

... 

J). 115 . 

Ul-5 

143-7 

I). 110 . 

142-0 

... 

I). 109 . 

180-0 

149-3 

D. 78 . 

1,32 4 

12.5-0 

1 D. 3,9.j0 . 

180-0 

1 

I). 74 . 

127-0 

... 

D. 95 . 

117-0 

... 

1 

White Transparent 

91-5 

120-0 

Bourbon .. . 

100-0 

100-0 

B. 147 . 

88-3 

... 

D. 2,100 . 

58-2 

... 

— — —. - - — . 

^. - - _ jt 

1 


The Bourbon does not flourish on this laud, which is very 
heavy clay laud, and hence the excess-yields of many of the 
other varieties are far higlior than will be obtained on the 
eommercial scale. 
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Until tlie year 1001 the lalo Govornnioiit Botanist, Mr, (i. S. 
Joimian, \vas in (liivet eliargo of the work of raising seedlings 
from seed, lie ])lantcd soc^ds iirospeetivo of their pajoutage 
and obtained a lai'go nuniher of m^w kinds. Tlie ft)llo^^ing 
shows the results in roctmt years of this jiiode of sowing in the 
poreontago of <*anes obtained whieh passed the fouilh seleetiou 


as (either 

1st., limb, or 

3r(b class: 

- 





Blantod 

Per (*cnt. 

of seedling 



in fic‘l<b 

l)huits wdiicli 

pas,'-(‘d. 

1S0(*> 


1,127 


PO 


IS07 


03 


9*5 


1898 


2,152 


1-9 


1890 

«- fe « • • 

2,807 


i 


1900 

. 

7,700 


1-.*} 



Total ... 

11,279 

Average ... 

2-1 

per cent. 


In 1001 and sineo T have caused a rigorous seleetiou of the 
vuirieties from which seeds aro to be taken to be made, and Llio 
following sliows the results 



Planted 

Per cent, of seedling 


in Hold. 

plants which passed. 

1001 . 

4.S30 

0*3 

1002 . 

:?,7«4 

P7 

1008 

1,407 

18-4 

Total 

10,010 

Average 0-8 per cen 


Apparently our now’er method is the more wsnee(\ssful in 
producing what may be t<*rmed the raw’ material for our 
resea relies --new’ varieties of canes wdileli have passed the Ist. 
cultural and been plaeed in elasses I to 3 by the (‘liemical 
.sel(‘ction. 


KXPrnUMKNTH ON SimAR KSTATKS. 

Prac'tieally almost ev(*ry sugar <\stat<^ in the colony has 
carried on small-scale experiments w'ith variedies of canes, 
Init as it had b(‘(*n long recognized in British (Sniana that 
the i*esultH of small-scale ex|)orinientH and VHpvvittlli/ of 
«)ao//-«ca/c e,\*i}vno\etdH eonduvtvd on (w/a/c^ ir/irrr 

il ii-i iiO}Amihl{i to jy/rc ///c mimito e«>v* and afteit(io}h 
r,vprriii}(OifH rvqutvp and pcveivv af the v.vpevimvnt 
Hiation are fnsjiieiitly unreliable in their indications for 
guidance in the selection of varietic^s for cultivation of the 
manufacturing vseale, no notieo is taken of their results except 
perhai)vS by the Manager of the estate. But wo have established 
a system of large-scale oxi)erimen1s uiulor which only results 
obtained on areas of not loss than 1 acre and rc'peatod on not 
loss than six estates aro recognized. These give more reliable 
results especially in casos whore the area xiudo]* cultivation is 
relatively largo and the trials aro iixunerous. Tlie following table 
shows the results of these field trials betw’eeu 1000 and 1905, 
giving tho mean yields of commercial sugar reported ns obtained 
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per acre by oaeli variety during siv crops and the proportion of 
the yic^ld coini)a!e(l vith those of the J4oui*bon ajid of the 
Wiite Transparent taken, respectively, as 10(1 



Tons of 
oommoi'cial 
Siu{ai' 
pci’ aci’o. 

Bonrboii 
- 100. 

Wliite 
Trail''parent 
-100. 

D. 023 . 

2'30 

133 8 

150-« 

D. 03. 

2-02 

100-7 

121-6 

Soaly .. . 

l-OO 

100-] 

118-0 

I). 143. 

1-03 

103-0 

117-4 

1). 100. 

103 

]()]-3 

116-2 

B. H7. 

1-86 

101-0 

112-0 

Bourbon . 

1-84 

100 0 

110-8 

T). 71. 

1-72 

0:3-3 

103-6 

White Transpurtnt .. 

1-00 

00 2 

100-0 

I). 78 . . . .. 

V40 

80-0 

89-9 


Certain est ites have not found !l feasibl<‘ to give returns 
of tho yield of oa<*]i varu»ty btit have su])j)lied coinparativo 
returns of llie yi<‘hls of tin* nourbon and of seedling \atiotie8. 
Tin* following are examples <if tliis; 


i 

Jlnenno.v. 

HKKI)IJN'(iS. 

1 


2 

a 


s 

SS 

•4^.? <D 


<L 

t/j 

es 

2 

? 

CS 

Ci 2 i S 

s y 

6 

to 

s 

.i 

tH 

3 

£l =<a3 

V a iLf £ 

a g CS S 

P g 0i 




S CQ 




K>itat(‘ No. 1 (a) 

70:', 

l.-WS 

2-2(1 

101 

:i8l 

2-55 

(?') 

081 

1,077 

2 80 

HO 

431 

2-01 

K.st’ito No. 2 (o) 

1,378 

3,203 

2 07 

881 

2,310 

2 85 

(?>) 

1.120 ! 

2,800 

2-30 

1.001 

3,180 

8-18 

feta to No. ti (n) 

I.IOI 

2,317 

T37 

703 

1,448 

1-82 

0» 

O.IO 

1.280 

1-30 

1 nn‘» 

1 1 1 

- — 
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TJiis is an average increase of *85 tons of sugar ])6i acre oi 
of 17 per cent, in favour of the seedling variotiofa. 

The Jield and factory results obtained in the large-scale 
expeiinients are of high value, as, apart fioni the actual yields 
per aero of <*anos and of coimuereial sugars, the vaiious 
diflioulties wliich arise with the now varieties especially in 
erubhing and in the value of their incgass for fuel purposes aie 
recoided. During the eailier periods of the large-scale expori- 
mentb it appearecl that these diniculiies might have pioved 
flulliciently fonnidable in piactice to prevent the ado])tion 
of neu varieties on tlie coniineieial scale, but now they liave 
been laigely oveiconie, and piobably in the coiuse of time 
our planteis will succeed either in eliminating them oi in 
obtaining new Nariotie*- of eanes in which these defects do not 
occur. 

During the oiop of September-D<‘eeinber lt)04 the aieas 
oecnpied by tlio jirincipal varieties lepoited upon in the large- 
scale expeiimeuts wore: D. 625, 17{ acre«a; I). 05, 71 aeies; 
Scaly, 11 acres; D. 115, 105 acres; D. 100, 882 acies; B. 117, 
355 acres ; Bourbon, 11,000 aeies ; and WhiU^ Tianspareut, 1.725 
acres. 

I estimate that at pieseut an aiea of about 14,800 acres is 
occupied in British Guiana witli varieties other than the 
Bourbon, and of these about 13,000 acres are cultivated in new’’ 
seedling variotie*-. 

The favourite varieties with our planters are D. 100, B. 117, 
D. 115, D. 623, and B. 208. 

The following tables show the nunxber of ])lantations 
raising seedling canes on the large scale, and the aieas occupied 
on them by the various varieties during recent yeai’s, and wnll 
illustiati^ the gradually increasing favoni in which certain of 
the new kinds are held ;— 
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Numisru of PlantAT roNs. 


(!3aiio. 

1901-2. 

1002-8. 

1908-1. 

1004-5. 

D. 109 . 

20 

20 

82 

38 

D. 78 . 

15 

21 

20 

11 

B. 147 . 

10 

20 

22 

21 

D. 145 . 

14 

19 

28 

27 

D. 05 

0 

11 

11 

10 

I). 71 . 

10 

14 

12 

11 

D. 625 . 

11 

16 

24 

28 

D.115 . 

8 

10 

12 

11 

B. 208 .. . 

1 

2 

6 

8 

B. 109 . 

8 

1 

8 

7 

Soaly 

8 

(5 

14 

12 

I). 116 . 

4 

10 

i 

7 

D. 117 . 

1 

i) 

0 

8 

D. 180 ... . 

8 

8 

5 

4 

B, 156 . 

1 

5 


o 

Green Ti’iineparent.. 

8 

8 

8 

2 

B. 41. 

2 

3 

4 

6 

B. 886 . 


4 

2 

1 

D. 1,897 . 


2 



I). 4,101. 


1 

1 

1 

Burke 

1 

1 

1 

1 

U. 1,087 . 


1 

2 

2 

D. 1,050 . 


1 

1 

2 

D. 4,415. 


1 

• 


D. 2,408 . 


1 

4 

8 

Mixed and not enumerated 
varieties 

33 

42 

41^^ 

88* 


Amalgamation of ontatoH. 
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At‘RICA(JK. 


1 

1 ('tint'. 

1901-1'. 

J 902-8. 

1908-1, 

li)0l-5 

1 I>. 100 . 

1,727 

2,588 

8,911 

5,191 

1 I). 78 

029 

810 

170 

277 

! Ji. 117 . 

rm 

789 

1,151 

i,:i2() 

] I). 1 15 ... . 

4\2 

Oil 

902 

1,816 

j I). !f5 

833 

810 

110 

2:31 

1 1). 71 . 

210 

225 

202 

157 

} 1). 025 

79 

191 

512 

1,145 

■ l». 115 

72 

81 

80 

58 

1 J). 208 .. . 

18 

151 

718 

1,4:57 

1 n. 100 

11 

00 

70 

91 

1 Scaly 

40 

98 

177 

221 

’ I). 110 ... . 

80 

58 

80 

150 

! 1>. 117 

0 

17 

111 

21 

‘ D. lOO ... . 

' 8 

88 

11 

20 

B. 160 . 

0 

10 



Groon Tfauspavont .. 

5 

20 

81 

54 

B. 11 ... . 

4 

8 

88 

36 

B. aso ... . 

10 

ol 

55 

25 

I). 1,807. 


82 

87 


f). 1,101 ... 


80 

81 

22 

Burke 

28 

28 1 

28 

21 

1). 1,087 . 


10 

18 

13 

1). 1,051) ... 


9 

9 

30 

D. 4,li5 .. . 


5 

15 

5 

1). 2,-108. 


5 

18 

11 

Mixed and uot ounruorated 





varieties 

j 


801 

7U 

500 

1 

4,829 

1 

6,821 

9,283 

12,942 


Our experience, aw far as it goes, indicates that in the 
selection of seedling varieties more attention should be given 
to the aizie oE the cane, the number of shoots each stool 
produces, and to itsratooning power, which is, in the majority 
of canes, dependent upon its resistant power to disease and to 
drought, than to its high saccharine contents. We have found 
that while the tendency is for decrease in the course of culti- 
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nation in tho fiist-mnnod (nmliiies, ilio su£»nr contents, in many 
iuslnn<*c‘->, ttMxi in nii opposite <licec*tion. 

Oui* (‘\pei‘iinenl/s with quickly mnlui in£>, ielativ(‘ly sninl]- 
sizcd eancs, such as Nos. 71 and iia, with iii^h saccharine 
contents have not l)cen altouft^ther witisrictoiy. A inodinin to 
lai’t'e-siz(‘d cane wdth ’well-niaiked tdleiini? and lalooniiic: 
pow’^ers, and of faii’l^’’ hi^h saccharine cont(*nt, ‘-ay, ef|iial to 
that of th(‘ Bourbon, ai)pt^ai““ to be oF hiij:hei* \ahi(' to us in 
British (hiiaua, than are sirrilUn*, relalividy rich varicti(‘'.. 

Fortunately, w^e have indications that ainoncr our latest 
selection of staMlIings are large-sized varieties of \ei 7 high 
sacchai'ine content'^. 

IVrIiaps the a<Ivantage of the seedling \arieti<‘s winch is 
most appreciated by the planters is that several kinds are 
capable of yielding large and remunerative crojrs of canes ou 
land ()n wdiich tin" Bourbon will not now^ thrive. Some 
variiui(‘s woll llonrisb on the heavy clay front lands of the 
plantations, otlnns on live soinewdiat lighter soils at the back 
of tI k' cnltivations. On some (^states the result of this is that 
tlie cim^ cultivation using seedling vari(»ti(‘s is Ixdr.g extrmded 
at tlie back of tiie estates on soils that tho Bourbon cannot 
flourish upon, wdiile land set free from <*ane cultivation on the 
front lands is being plantoti in rice. 

MANUUlAn KXI»KHtMKNT«. 

Systematic manurial experiments have h(‘en carried on in 
British (hiiana for the past twenty-four years, and much 
information has gradually accrued. 

During tlie eiglities many experiments were carried on on 
sugar estates in a manner closely reseinhling that at present 
ill use in Barbados, Antigua, and St. Kitt’s. Under cemditiona 
existent in British (luiana, it W'as rc^cognizc^d early in tho 
nineties that the-io small-plot estate manurial experinienlH did 
not give autlioritativi^ results, being subject to th<‘ same 
disabilities as ai*e all small-plot exjieriments on sugar eslatCH. 

The land devoted to sugni’-eaiie in BritiHh Guiana is of 
fairly uniform mituro and consists of''oa-borne clay and sand 
in \'arying proportions. Fix ])laces this alluvial fiioil is covered 
by more or I(‘ss deep layers of a vegetable or peaty soil known 
locally as ‘pogass." hrom the uniform mode of origin of the soils 
it follows that, subject to modifications due to the various 
proportions of clay and saml present and to climatic conditions, 
results obtained on a station under well-planned arrangementfi 
should be aiiplicable throughout the sugar-cane belt of tho 
colony. Hence it is not considered desirable to mnlti])ly in the 
colony manurial experiment stations, but to leave it to every 
manager to use bin skilled agricultural knowledge in making 
the inodijScations from the methods found advisable on the 
station on his estate and ou the fields under his charge which 
his experience shows to be desirable to meet their varying 
conditions of soils, etc. 

In 1800 part of the land now occupied bv the ^4-* 
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experiments with manures were commenced in 1801. The 
experiments were arranged according to a plan which 1 had 
prepared, and which had been submitted to the ‘Masters,’ Sir 
John Bonnot Lawes and Sir Joseph Gilbert, of Rothamsted, for 
criticism and suggestions. They approved of it without 
alteration. This plan has been closely adhered to since. 

At the commencement of the work we kept two objects in 
view: first, the determination of the effects of the maiiurial 
constituents of plant-food upon the yield of the sugar-cane; 
second, the determination, if feasible, of the effect of tillage, 
manuring, and cropping on the i)roportion of the readily 
assimilable mannrial constituents of i)Umt food in the soil. The 
results of the last few years show how far we have succeeded. 

Lime ,—Upon heavy clay land the action of lime in 
accentuating its fertility is frequently most marked. 
treated every alternate bed in the field with slacked lime 
obtained from Barbados in the proportion of 5 ton« per aci'e 
and costing for its purchase and a])plication $30. 

The excess-yields upon limed plots have been as follows:— 


Crop reaped in 

Tons of Cano per acre. 

Not-manured 

plots. 

Manured 

plots. 

1892 Plants . 

6-4 

7-05 

1893 Ratoons 

815 

7*4 

1804 . 

3-2 

8'45 

1805 „ . 

8 6 

2*40 

1896 Fallow . 


.. 

1807 Plants . 

4-3 

.'•‘1 

1808 Ratoons . 

8-7 

4-1 

1899 „ . 

Crop failed* 

('rop failed* 

1900 Fallow . 

... 


1901 Plants . 

2-5 

2-7 

1902 Ratoons . 

•0 

1-2 

1908 „ . 

•6 

1-4 

1904 „ . 

•6 

1-0 

Total increase in 10 crops 

83-7 

87-0 


1899 crop failed from drought. 









347 


Thus in the ton crops, the results of which are recorded, the 
lime has on land nob manured produced iiu increase of 38 
tons of canes, and on manured land one of 87 tons. Or, in 
round Jigures, 5 tons of linioliave jiroduced 3 tons of coTtnncrcial 
sugar. 

PhoaplidioH* Phusphnteh have as a rule exerted some 
effects. With superphosphates these have been most marked 
when the manure was applied to plant canes; little, if any, 
beneficial results having followed its application to ratoons. 
The applications have not, therefore, been invariably followed 
by financially profitable inereasen of i)roduce. The experiments 
have indicated that the mode of application of superphoy- 
l)hate to tlie sugar-cane on tho clay soils of Demerara most 
likely to prove profitable is to apply it in fairly heavy 
diossingti, say, up to 3 cwt. per acre, to the plant canes, and to 
trust to obtain the benefit of the phosphates not utilized by 
that crop during the successive crops of ratoons. Coin])arative 
exporiments made by applying superphosphates and slag- 
phoa])hateB showed that heavy applications of slag-phosphates, 
say. of 5 to (i cwt. jxu* acre, to plant canes, have been more 
i*emiin<u‘ative than dressings of superi)hosphates of ec^ual cost, 
either when applied in heavy dressings to the plant canes 
or in lighter ones to successive crops of plant and ratoon 
canes. 

Our present system is to apply slag-phosphates at the rate 
of (500 It. per acre to the young plant canos, repeating the 
application each successive series of plants and ratoons. It is 
a point requiring investigation as to whether it is necessary to 
apT)ly slag-phosphates in our system oi agriculture as frecjuently 
as once in every five years. We have some iadi(*atioiis that it 
may not always bo necessary to do so. 

Potash ,—We have experimented witli tho use of sulphate 
and of nitrate of potash as constituents of cane manures and 
have obtained results with both of them indicating that, on 
our heavy clay soils and under our system of agriculture, 
potash is not retpiired as a manure for the sugar-cane under 
the usual conditions of agricultural practice. 

Nltrof/vn. --(a) Bourbon variety.—Experiments have been 
carried on to ascortain th(‘ elTocts of nitrogenous manures ui)oa 
tho Bourbon cano, tlio White Transparent aiue, Nos. 1). 74, 
1). 78,1). 05, I). 109,1). 115, 1). 110, D. 130, B. 117, D. 025, D. 2,190, 
and D. 3,950. 

The results with the Bourbon show that between 1892 and 
1902 the average increased yields over unnmnured crops where 
the plots received applications, without phosphates and potash, 
of sulphate of ammonia and of nitrate of soda, supplying 40 lb. 
of nitrogen per acre, wore 39’8 and 33 per cent, respectively, 
the average increase in canes due to the sulphate of ammonia 
being 6 tons, and to nitrate of soda, 6’6 tons. 

Experiments have also been made by applying sulphate of 
ammonia without mineral manures in higher pioportions, but 
only over four crops with the Bourbon cane, the indications 
being that using quantities of sulphate of aiAmonia up to 
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p‘]00 Ib. por acre, the addition of i)liospliates and potash was not 
necessary to ensure their satisfactory inanuiial efTects. 

As a rule, the plots manured with pilosphates and potash 
have given higrlier returns than those not so nianuK^fl, the 
iii(*reaso being 5*9 per cent, or 1‘3 tons of canes per aero. It is 
noteworthy that the increu'sed yi(‘hl>^ were highest during tlio 
earlier years of the experiments, and that dining the List few 
years the tendency has been for the crops on the land which 
l^as received the purely mineral manuring to be less than those 
on the unmanured land. 

Plots that have been manured ivith phos]jliatos and potash 
Iiave al^^o been manured with tulphah^ of ammonia and wdth 
nitrate of soda in increasing proportions. Tlie foliowins> shows 
the increase in tons per acie due thenitiogenonsapplications 
and the percentag(‘ inci*ea‘>('s as compared with tli<' plots 
ivithout nitrogen taken as 100 



Snlpliate of 
Ammoni i. 

Nitrate 

of Modi. 

Nitrogenper acio. 

Tons 
of canes. 

Per c(Uit 

inci*eas(‘. 

Tons 
of eancs. 

Per (*eut, 
increase. 

40 K). 

5-2 

32 0 

6-0 

37*2 

00 lb. 

:•() 

47*0 • 

70 

40 5 

80 Ib. 

9*0 

00 2 

7‘f> 

48*4 


The«!e results obtained over ten crop-» in tliirteen yr^ars 
indicate that 10 It), of nitrogen in tin* form of sulphate of 
amnioiiin, when added in proportions up to 300 lb. ])(n* acr(*, givo 
ai)proxiniat(dy 1’3 tons of canes or, say, at 0 per <*ent. nH*ov<ny, 
2 ,‘ cw^t. of commercial (00 pen* cent.) sugar. U is an easy 
matter to estimate, knowing the prici's of suli>hatj' of ammonia 
and of sugar res])ectiveI 3 ^ if manurirg^ on land in good 
heart witli sulphate of anunoiiia are likely or not to prove 
profitable. Similarly, as higlun* apjdications than 300 lb. of 
sulphate of ammonia will probably result, in 1 ton of e.me^- or 
PS ewL of conimet'cial sugar for each 10 lb. of nitrogen applied, 
the advisability of higher niaiunings than 300 lb. can readily bo 
determined. 

Similarly with nitrate of soda. Tp to 250 lb of nitrat<* of 
soda, each 10 lb. of niti'ogen will]>robably give P4 tons of canes 
or 21 cwt. of commercial (00 per cent) ‘-ugai*. But it is evident 
from the iigiires that it is not wise to ai>ply more than 250 lb. 
of nitrate of soda per aero at oue dressing. 

ExperimentH have also been made in which dried blood has 
been the source of nitrogen, and the indications were, over 
a period of eight crops, that the relative value of the nitrogen 
in dried blood for use with augar-cauos was, in round figures, 78 
per cent, of that of the nitrogen in sulphate of ammonia. 
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The effects of mixtures of nitrate of sodn and of sulirhato 
of ammonia used in of siiiphale of annnonia have been 

determined expetiaumtcdly, but tiie tosuKs have not been more 
sati‘^faoloiy than tli<» of c ithor suli)liate of annuoiua oi of 
nitiato of ^oda alone I\)ssibly, wheie he uiei mamuinj^s than 
about 00 lb of nilioi^en per acre ate u'-ed, the mixtiue may 
l)ro\e ad\anl igeoiis, but T ha\e not liied it 

J)iningt\\o seasons, ^\llen the 3 iohls were ad\ei s(‘Iy t- 
ed by (lioni>lit and fungoid disease, coiupaiisons woie under- 
taken of the naanuiial value of nitrogen in raw gudno, in 
feulphate of ammonia, and in nitrate of soda. The more readily 
available foinis of nitrogen gave the better rebirlts, 

(h) Seedling Varieties.—D. 145.- Kxpoiiinents were com¬ 
menced with this piomising seedling vaiiety in 1900 and the 
results may be suniinaiized as follows : 


Tons of canes jier 
acj*e per crop. 


No IManrrie 

Kami mainiie 20 tons in 1000 
Nitrate of soda 10 11 ). nitrogen 
Sulpliate <d‘ammonia 10 11 ). „ 

00 lb. 

M , SO Ih. 

Phosphates and potash 
Phosphates, potash, and 
Sulphate of ammonia 10 lb. ultrogmi 

n 00 , ,, 

SO „ 

Phosphates, ])otash, and 
Nitiato of so<la 40 lb. nitrogen 






so 


17*0 
10*1 
20-2^ 
25-S I 
20* I 
22-5) 
22-0 


Mean 2o’7 tons. 


2P5] 

Jh)‘5 jMoan 29*7 ton«. 
20%‘l] 

2.V7jjMean 27*8 tons. 


AnothcM* series laid down in 1001 on new laud has given 
the follov Ing : - 


' 3 ’ous of (‘an(‘s jior* 
neie pi^r eiop. 


No nitrogen 

10 lb. nitrogen as sulpliate of ammonia 


10 „ 

00 „ 

80 „ 


1) 


H 1 » 


10-0 

i:vn 


50-0 

IP9 

19-Jl 


M(*au 


17*0 toiib. 


Those i(‘suits indicate that on the old*a* long-cultivati'd 
land I). 1 r» iv(piii(»il inaruuiugs with ])liosphates and potash to 
enable nitrogen in cpiantities beyond 10 lb per acre bo excu'b 
its full elfect, and th.it when applh'd in the iprantity supplied 
by 400 11). of sulphato of ammonia per acre, each 10 li), of nit logen 
pioducHHl 1*5 tons of canes or, say, 2^ cwt. of cominei'cial 
(00 per cent.) sugar. 

Nitrate of soda when applied in quantities of less than 
250 lb. i)er acre was more enicacioirs than were equivalent 
amounts of sulpliate of ammonia, hut witlr higher drO'-singH the 
reverse wat» the result. 
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Apparently D. 145 requires a larger proportion of available 
phosphates and potash for its full development than does the 
Bourbon. 

On the new land D. 145 appears to liave been able largely to 
utilize the stores of soil nitrogen, but, although the results 
of the nianurings with nitrogen are not at all regular, it is 
evident that it has ntilize<l applications of sulphate of annnonia 
to some extent. An average application of 50 lb. of nitrogen 
as sulphate of ammonia has given 5*3 tons of canes, that is, an 
application of 10 11). of nitrogen has resulted in 1‘06 tons of 
canes or in 1 9 cwt. of commercial (96 per cent.) sugar per acre. 

D. 78.—A cane originally of very high promise but which 
has fallen off in vigour and produetivene*!& for several years 
past. 


The results with it may be summarized as follows 

Tons of canes per 


99 

99 


No manure. 

Stable manure 20 tons in 1900 ... 
Nitrate of soda 40 1). nitrogen ... 
Sulphate of ammonia 40 B). nitrogen 

,, „ 60 , 

99 99 ^9 , 

Phosphates and potash . 
Phosphates, potabh, and 
Sulphate of ammonia 40 B). nitrogen 

99 99 60 „ «, 

9f 11 80 „ „ 

Phosphates, potash, and 

Nitrate of soda 40 B). nitrogen . . 

,, ,, 60 „ ,, ... 

*» 1* 80 ji 


acre per crop. 

13*») 

17-1 

20*0 

18*91 

26*5 -Mean 23*2 tons. 
27*6) 

14-6 

19*21 

16 0^Mean 17*7 tons. 
17*2! 

. . 17*41 

. 19*6 Mean 19*5 tons. 

... 21*4) 


The series laid down in 1901 on new land lias given the 
following 


Tons of canes per 
acre per crop. 


No nitrogen . 

20 B>. nitrogen as sulphate of ammonia 
40 „ ,, ,, ,, 

90 ,. „ „ „ • 

80 ,, „ ,, ,, 


30*0 


35*11 

43*4 

40*0 

48*lJ 


Mean 41*0 tons. 


On the old land the only deduction that can be drawn is 
that the yields of D. 78 have been increased by mannrings with 
nitrogen, and this is accentuated by the results obtained on the 
new land. The veiy irregular nature of the records is due to 
the highly unsatisfactory mode of growth of this variety, a defect 
that has compelled us to cease its cultivation. 

p. 625.—Two series of manurial experiments are being 
carried on with this important variety, the earlier on new land 
planted in 1901, the latter on longer cultivated land planted 
in 1902. The results are summarized in the following:— 



Toiks ol* eaiics pei* 
acre per cro]). 

No nitrogen ... . . 88 0 

20 lb. nitrogen as snlpbat(* of ammonia . 42’0'\ 


40 

00 

80 


»» 










42 7 
45-5 
47-6 


’rMean 14*0 ton?. 


Hero again ^ve have an example of a Auriety that ha» 
marked i)()Wors of utilizing aoil nitrogen. 


D. 100.—This is the most Avidely planted seedling variety 
in British Guiana; like D. 625, it has been experimented on both 
in the new and the old land -with the following results ;— 


Tons of canes per 


aer 

No nitrogen . 

20 Ib. nitrogen as sulphate of ammonia, 
40 „ 

00 „ 

«0 „ 


e per crop 

29 8 
32*5 
31-7 
38 9 
38*7 


Mean 30*2 tons. 


Another variety with marked powers 
nitrogen. 


of utilizing soil 


D. 110.—This kind has been groAvu only on the newlantl. 
The following arc its indications : — 


Tons of canes per 
aero per crop. 


No nitrogen . 

20 lb. nitrogen as sulphate of ammonia. 


00 

80 


» 

ST 

ST 


ST 

it 

t* 


ST 

tt 


40-4 
46 0'1 


45*0 
53 0 


VMean 48*4 tonwS. 


49*1 J 


The demand of this cane fo^ nitrogonous luauures and its- 
power of utilizing them appear to be similar to that of the 
Bourbon, 


1). 3,060.—This has been experimented with only in the new 
land. Its results are as follows :~ 


Tons of canes per 
acre per crop. 


No nitrogen . 

20 H). nitrogen as sulphate of ammonia 
ih ,, ,, „ ,, 

00 ,, „ 

80 „ „ ,, 


87*0 

35*2 

37*9 

43*8 


Mean 41*4 tons. 


47*4 J 


When the manurialexporimeutb Avitb varieties Avere started, 
it was thought that the following four varieties were not likely 
to be of commercial importance as sourcos of sugar in tliis 
colony, and nitrogenous manures Avere applied to them only in 
low dressings 

D. 74.—Only grown on the new land where it has given 
I he following results 
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No nitrogen . . 

20 31). nitrogen ns sulphate of ammonia. 

10 ,, 

I"). 95.—Grown similarly to D. 74. 

No nitrogen. 

20 lb. nitrogen as sulphate of ammonia... 
40 yf yy }» ,y . . . 

]). 130.—Also as D. 71. 

No nitrogen . 

20 R). nitrogen as sulphate of ammonia... 
40 yy yy yy 


Tons of oauos per 
acre per crop. 
3()'2 
37-2 
40-1 


32 0 

33 0 
34-9 


30*9 

42-8 

47*5 


These rapidly maturing varieties show, with the exception 
of D. 95, a marked demand for manurial nitrogen ajid great 
powers of utilizing it to advantage. 

D. 115.—This variety has been grown experimentally on 
both the new and the old land, and has given the following 
results; - 


Tons of cam's i)er 
acre per crop. 

No nitrogen . 28*0 

20 S). nitrogen as sulphate of ammonia . 33 5 

40 „ „ „ ‘ „ . 86*4 

and apparently its nitrogen requirements are very similar to 
those of D. 74 and D. 180. 


Experiments on the new land are also being carried on with 
D. 2,190 and B, 147, and with Bourbon and White Transparent 
for purposes of comparison. Only two crops of these have been 
reaped with the following results;— 

White 

Bourbon. Transparent. 


No nitrogen . ..24*5 23*5 

40 lb. nitrogen as sulphate of ammonia 29*0 20*1 





[Mean' 


'Mean! 

50 yy „ 

99 

„ 27-5. 

31*8 

•80-8- 

30*9 




[ tons , 


, tons J 

30 ,y 

99 

„ 80-8 


32-7 




B. 147. 

D. 2,190. 


No nitrogen 

... 

23*5 


17-9 


40 nitrogen as sulphate of ammonia 26*7 


18-6 





[Mean] 

1 

[Meanl 

■fiO >» i» 

99 

» 28-2. 

29*7 

^20-O' 

25*3 




[ tons J 


L tons J 

80 „ 

99 

» 34-8 

30-6 



These experiments supply us with ample proofs that every 
one of our new varieties requires manuring with nitrogen to 
give really satisfactory results. They indicate also that some 
of the varieties have higher powers of utilizing soil nitrogen 
than the Bourbon has, and that, while certain of them appear 
not to utilize manuring with nitrogen to as great advantage as 
does the Bourbon, otibers, on the contrary^ may utilize it to 
greater advantage. 
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RPPK(TS OP MANURES ON THE (T)MPOSITTON OP THE SOIL. 

At the corameneeiaetit of the experiments iu 1891 the soil of 
the field was most carefully sampled and an analysis made. 
The sample was pi*eserved so as to enable future reference to it 
if desirable. 

At the termination of the series of experiments in 1002, 
samples were drawn witli the utmost care from the plots wliieh 
had been variously manured. The proi)()rtion« of total nitrogen, 
and of phosphoric anhydride and potash soluble iu cent, 

aqueous citric acid solution, during five hours constant shaking 
in a mechanical (Wagner’s rotating) shaker, were determined 
in these samples and in the original one. The analytical figures 
obtained have enabled us to form the following conclusions :— 

' (1) That the growth of the sugar-can<^ without nitro¬ 

genous manure is accompanied by a considerable los^s of the 
nitrogen in the st)il, amounting in ten years to 18*6 per cent, on 
not-limed land and to 20*7 per cent, on limed land. These are 
equivalent to losses from the soil to a depth of 8 inches of 
880 Ib. and 1,250 It)., respectively, per acre. 

(2) Kepeated heavy dressings with farmyard manure 
have resulted in an increase in th(‘ total nitrogen of the soil. 
In ten years the increase was 20 3 per cent., equal to 000 tb. of 
nitrogen per aercj added to the soil to a depth of 8 inches. 

(3) The growth of the sugar-cane on plots receiving 
only nitrogenous manures has rosulted in losses of soil nitrogen ; 
wheie sulphate of ammonia was applied, tlie loss amounted to 
14'7 per cent, or to 070 lb. of nitrogen, and where nitrate of soda 
was used, to 10*3 per cent, or to 775 ll>. of nitrogen per acre iu 
the soil to a d(qjth of 8 inches. 

(4) On soils manured with phosphates, i)otash, and 
nitrogen in the form of sulphate of ammonia, the loss of soil 
nitrogen iu the top 8 inches amounted to 14*7 per cent, or to 700 Tb. 
per acre, while wliere nitrate of soda was the source of nitrogen 
the loss was far higher, amounting to 2(5*5 per cent, 6r to 
1,250 Ib. per acre. 

The above show that the nitrogen wliicli accumulates in 
the up])er layers of the soil during long periods of forest 
growtli or of fallowing, while the laud is covered by dense 
growths of sedges, grasses, and leguminous plants, suffers great 
and rapid losses when the soil is init under intensive sugar-cane 
cultivation, and it is to tlu^ loss of tlu^ accumulated stores of 
readily available nitrogen that the marked falling oiT in the 
yield of can(‘s per acre, which is almost invariably noticed 
wlien successive crops arc taken off from either new or from 
long-rested soils, is due. This loss is greatly diminished where 
heavy dressings of farmyard or pen manure are regulai'ly used, 
and upon very heavy clay soils the loss may be reduced to 
a minimum and an actual gain ensue. 

The loss of nitrogen is greater on soils manured with 
nitrate of soda than on soils manured with sulpliate of 
ammonia, and this may be due to the well-known action of the 
former salt in loosening and rendering the ground more 
permeable and hence more liable to losses by drainage. 
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The loss of nitrogen, as would bo expected, is greater on 
limed soils than on not-limed ones. 

(5) The soil in 1891, at the commencement of the experi¬ 
ments, yielded per cent, of phosphoric anhydride to 

a 1-per cent. ac]uec)u.s solution of citric acid. After ten years’ 
cropping without manure it yielded *0086 per cent., which shows 
a loss of nearly 40 per cent, of the probably available 
phosphoric anhydride or of, in lound figures, 170 fc. per acre. 

(6) Whei*e the soil received manures not containing 
phosphates, the proportion of probably available ])hosphoric 
anhydride was reduced to *0096 per cent., equal to a loss of 
82*4 per cent, or to one of, in round figures, 140 ib. per acre. 

(7) Where superphosphates were used in addition 
to nitrogenous manures the proportion of the pro])ably 
available phosphoric anhydride was reduced to *0182 i^er cent., 
indicating a loss of 7 per cent, or of 30 lib. per acre. 

(8) Where slag-phosphates had been applied, the 
probably available phosphoric anhydride has been reduced to 
*0102 per cent, equal to a loss of 28*1 per cent, or to one of 
120 H). per acre. It is worthy of note that in our more recent 
experiments, while manuring with slag-phosphates produced, 
on the plots which had received superphosphateb during the 
earlier years of the experiments, mean increases of only 2*3 per 
cent., they produced, on those which had been manured with 
slag-phosphates, a mean increase of 5*8 per cent. 

(9) The determinations of potash soluble in 1-per cent, 
citric acid solution and in 200th. normal hydrochloric acid 
showed that cultural operations have made probably available 
more potash each year than is required for the growth of the 
sugar-cane, the original samples yielding potasli at the rates of 
262 lb. and 278 Ib. per acre to a depth of 8 inches, those not 
manured with ])otash salts during ten years at the lutes of 
376 S). and 500 lb., and those wdiich received potash salts in 
addition to nitrogenous manures at the rates of 357 lb. and 
580 11). 


(10) Judging from the solubility of the lime in the soil 
in 200th. normal hydrochloric acid, cultural operations set free 
in a soluble form more lime than the crops utilized, the original 
soil jdelding lime to the solvent at the rate of, in round figures, 
3,400 lb. per acre to a depth of 8 inches, while the samifies 
taken after ten years* cultivation yielded at the mean rate 
of 3,800 lb. The soils which receivecl in July 1891 slacked lime, 
supplying, in round figures, 6,700 It), of actual lime per acre, 
yielded to the acid in 1902 a moan of 5,000 lb. per acre, thus 
indicating after ten years’ cultural operations a retention in the 
uppermost layer of the soil of only 1,200 lb. of the added lime in 
a readily soluble form. 

(11) The action of the lime ou 'the solubility of the 
potash in the uppermost layer of the boil appeared well- 
marked, the samples fi oin the not-limed land yielding to 200th. 
normal hydrochloric acid at a mean rate of 400 11>. of potash 
per .acre to a depth of 8 inches, while those from the limed 
land yielded at a mean rate of 640 Ib, 
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It has always been a matter of pi eat difficulty to form an 
opinion from the analytical cxainination of a aupar-cano soil aw 
to tlii^ desirability or not of inanui'inp it with ])ota&h, 
phos])hafcos, or lime. We cannot, evem now, definitely state 
nioie than that such mamirings on a soil containing more than 
a certain uiiniinuin (not yet accurately known) of these eon- 
stitueuts will not result in increased yields, but the experi¬ 
ments which have been carried on in the experimental fields 
and the ni^raerous analyses which have boon made of our 
sugar-cane soils have enabled us to come to the conclusion that 
a British Guiana sugar-cane soil containing more than *007 per 
cent, of phosphoric anhydride soluble in 1-per cent, citric acid 
solution by five hours’ continuous shaking will not, as a rule, 
respond to mauurings with phospliates, and that it is doubtful 
if soils yielding, under similar conditions, from *005 to *007 per 
cent, of phosphoric anhydride, will, as a rule, benefit by 
phosphatic manurings. If the soil yields less than *005 per 
cent, of pjiosphoric anhydride, it is advisable to apply heavy 
dressings of slag-phosphates, or lighter ones of superphos¬ 
phates, or of so-called basic suporphosphates. 

British Guiana soils, yielding *008 per cent, of potasli to the 
citric acid solntion, can be regarded as containing, under the 
usual system of cultivation, sufficient available potash for the 
needs of the sugar-cane. If the soil yields from *005 to *008, it 
is doubtful if the apjfiication of potash salts will result in 
remunerative returns, and where the yic*ld falls below *005 it is 
advisable to add potash salts in the manures. 

The demand of the sugar-cane for lime as a plant-food is 
low, and if the soil gives up more than *006 per cent, to the 
l-per<*ont. citric acid, it probably will yield sufficient for plant 
food for ordinary crops of sugar-cane. 

The following are the general deductions arrived at during 
these experiments 

(1) Nitrogen in the form of sulpliate of ammonia, of 
nitrate of soda, or raw guano, and of dried blood exerted 
a favourable influence upon the yiehl of tlio sugar-cane, and is 
witlumt doubt the nianurial constituent the Bup])ly of which 
mainly governs the yield of the plant. 

(2) When used in quantities capable of su])plying not 
more than 40 K of uiti*ogeu per acre, there was practically no 
difference in the effects of sulphate of ammonia and of nitmti* 
of soda, but, on the whole, the former is, in ni> opinion, the 
preferable salt to apply. 

(3) Where applied in quantities supplying more than 
40 lb. of nitrogen per acre, sulphate of ammonia is the best 
source of nitrogen for the sugar-cane on the alluvial soils of 
British Guiana, 

(4) The sugar-cane made more effectual use of the 
nitrogen supplied by 200 lb. per acre of sulphate of ammonia 
and by 250 ft. of nitrate of soda than it did of that supplied in 
heavier dressings. On the whole, dressings of from 2 to 8 ewt, 
of sulphate of ammonia per acre appear to bo the most certainly 
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profitable applications of nitrogen, although in favourable 
seasons the use of higher proportions has proved successful. 

(5) The application of superphosphate of lime to plant 
canes may give increased yields wlien added to maiiurings of 
nitrogen and potash. But little, if any, advantage has been 
gained by the use of phosphates with ratoon crops, and I am 
of opinion that tnanurings with superphosphate of lime or 
with other manures containing phosphates should be restricted 
to plant canes, the racoons being manured with nitrogen only, 

(0) As far as the experiments indicate, Thomas-phos- 
])liate-powder (slag-phosphate) is the preferable source of 
})hosphoi*ic acid for application to plant canes in lieu of super¬ 
phosphate of lime. But the use of basic superphosphate 
appears to be of nineh promise. 

(7) The use of lime has resulted in largely increased 
yields. Whether or not it results in profitable} increases 
depends on the price of sugar. Its action appears t6 have been 
principally mechanical in improving the texture of the land, 
and it is a question of much importance whether tlii? effect 
could not be obtained at a lower cost, and hence more i)roflt- 
ably, by the use of light ploughs or other cultivators. Up to 
the present, experiments in this direction made on sugar planta¬ 
tions in British Guivina have not been quite satisfactory. 

(8) The results confirm those of ])revious experiments 
that neither the addition of phosphoric acid, of porash, or of 
lime to the manures affects the sugar contents of the juice of 
the canes. The effects of nitrogenous mauurings appear to be 
somewhat to retard the maturation of the canes, and thus the 
juice of canes manured with them is, as a rule, not quite so 
I’icli in saccharose as is that of canes grown without manure. 
But this effect is far more than offset by the larger yields of 
produce resulting from the application of nitrogenous manures 
and to the fact that the increases produced by the nitrogen are 
l)riacipally duc‘ to the development of the stalk in length and 
in bulk and not to abnormal increases in the amounts of tops 
and loaves or the production of new shoots to the stool. In 
this the effect of nitrogenous manures on the sugar-oano are 
very similar zo those on others of the Grrtniinaaoa^, 

(0) Mineral phosphates, to give increased yi(ddH, must 
be applied to the soil in such heavy dreSwSings as to render 
their use unprofitable. 

(10) The addition of* potash, when applied either as 
sulphate or as nitrate of potash, exerts little or no effect. The 
normal weathering of the constituents of the soil while under 
good tillage sets free for each crop potash in excess of the 
quantity necessary for the requirements for the plants. This 
holds good under the conditions existent in British Guiana, 
where the greater proportion of the potash taken up by the 
plants is directly returned to the soil, but where practically the 
whole of the produce is removed from the land it is probable 
that partial potash exhaustion may take place in the course of 
a succession of crops of sugar-cane. 
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These general principles api)oar to be applicable not only 
to the Bouibou variety but to the majority of, and probably to 
all, the new varieties I have submitted to experiment. Several 
of these latter appear to be able to utilize the nitrogen in the 
deeper layers of the soil to better advantage than the Bourbon 
<jg,ne does, and this is a matter of great importance with regaid 
to the economical production of sugar from the sugar-cane. 


BARBADOS. 

Professor d’Albuquerque : I should like, on rLsiug, to 
express, on behalf of my colleague and niy&clf, and I think 
I may say, on behalf of all those who aio woiking on Sugar¬ 
cane Experiments, our great regret at the absence of one 
whom we look upon as the doyen of the woi'kers in that field. 
1 moan Professor Harrison. I have listened, in common with 
other members of this Conference, with gicat pleasure to 
Professor Haiwon’s valuable paper. I should like Professor 
Harrison himself to have read that papei bofoie the Confoienco, 
because whenever he gives ns a papcu* there is so much that is 
new and of value in it, that it would be of advantage if wo could 
discuss those new and valuable i)oints. It is a gratification to 
(observe the great progress that has been made in expenmouts 
with seedling canes in British Guiana. It i*^ only fit that the 
])ractieal results of the discovery of Professor Harrison and my 
colleague Mr. Bovcll should be so obvious and so valuable in 
the cojlony in which one of those workcis has labouiod for so 
many years. 

C9ming now to the experiments in Barbados, and speaking 
on behalf of Mr. Bovcll and myself, I think that most of those 
intei'csted in Sugar-cane Experiments have already been able 
to lead on more than one occasion the methods that we adopt' 
Jor carrying out our work, and I do not think it would be the' 
7 vish of this Conferonoo that I should lecapitulale thein.^ 
J sliall thorofoie proceed at once to summarize as briefly as' 
possible the results of the experiments caiTied on hi recent 
years. ' 

These experiments have been direcled mainly towaids two 
ends, the* raising of improved varieties, and the im])rovenient 
qf the methods of manuring and cultivation of existing I 

i arieiies. Cinder the first lieadhig come the raising of imiiroved' 
auefcies from seed and the attempted improvement of existing 
arieties by chemical selection of the seed-eane. Cinder the 
ist heading come manurial experiments juid experiment', upon 
illage. Including the two centiMl experimental stations, Dodds 
,nd Watoiford, oiglitcen estates have, from time to time, been 
jised for experimental jmrposes, r 

I t SKEDUNO CANKS, 

* DuringUlie six yearsending December 1001, over 20,000 
varieties of cane liave been raised Irom scoci and ])lantod out. 



358 


Ill accordance with the systematic plan decided oii at the 
beginning, they have been, or are being, in the first place, 
subjected to a process of field selection with tlie object of 
eliminating from furtlier cultivation all but those that ])ossess 
field characters more favourable than the average. 

Early in 1004, about 6,000 of these varieties reached 
a second or third stage at which each variety is crushed and 
the juice analysed. These may be called the stages of chemical 
selection, and their object is to eliminate all varieties except 
those possessing juice 8ufiici'*ntly rich and pure, from the point 
of view of the manufacturer, to justify further cultivation. 
Only a few ‘stools’ of each variety can be reaped at these 
stages, and tlio results can therefore be regarded.only as 
relative indications of the value of the v’arieties tested. 
Favourable examples of these stages reaped in 1003 and 1904 
are given below. 


Table I. 
1903. 



Name of Variety. 

Number of Stools cut. 

Tont 

ae 

CQ 

§ 

o 

Estimated yield of j ? 
Muscovado Sugar. ® 

Crystallizable Sugar. 

Pounds per gallon. ^ 

6 

Quotient of Purity. ^ 


White Transparent 


2008 

2-52 

1-855 

80-40 

Series A. 

B. I,i37() 

— 

82 22 

3-08 

2-113 

91-91 

1 

White Transparent 

- 

19-05 

1-55 

1-788 

85-82 

Series B. 

B. 147 

— 

10-05 

1-78 

1-860 

91-58 

(lat. ratoons.) 

B. 1,007 

j 

— 

26-18 

2-13 

1-680 

81-86 


White Transparent 


17-87 

1-61 

2-095 

91-18 


B. 147 

— 

20-45 

1-71 

1-844 

86-87 

Series 0. 

B. 1,5C9 


20-61 

2-08 

2-400 

92-68 


B. 1.758 

— 

24-08 

1-92 

1-998 

88-07 


1 

White Transparent 


20-67 

1-73 

1-939 

88-42 

Series D. 

B. 147 

— 

24-52 

2-14 

1-866 

85-52 


B. 1,148 


31-94 

i 

2-68 

1-955 

88-66 
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Tablk JI. 
1001 . 



Name of Variety. 

O 

Cf 

'o 

OQ 

CM 

O 

0 

rO 

a 

Tons per 
acre. 

Juice. 

CO 

o 

sd 

6 

Estimated yield of 
Muscovado Sugar. 

Crystallizable Sugar. 
Pounds per gallon. 

Quotient of Purity. 


White Transpai’ent 

30 

40*88 

3 48 

1*886 

87*40 

Series A. 

B. 3,224 

80 

41-23 

3*77 

1*094 

90*68 

100 

Wliite Transparent 

30 

39*22 

3*42 

1*928 

80*00 

181 

B. 1,030 

30 

53*01 

4*48 

1*931 

88*98 

120 

B. 1,528 

30 

18*42 

4*81 

1*947 

89*72 

Series B. 145 

B. 1,529 

80 

47*42 

4*96 

2 321 

92*80 

137 

B. l,7o8 

30 

67*91 

4*68 

1*879 

88*01 

149 

B. 3,289 

80 

57*60 

5*09 

1806 

88*51 


It will be hi‘«n from Table II that in 1904, six varieties, 
includiug tho White Transparent, wore cultivated ia small 
plots in a very fertile field. The estimated relative yields, 
taking the White Transparent at 100 as the standard are:— 


White Transi)arout 

B. 1,528. 

B. 1,030 . 

B. 1,758 . 

B. 1,529 ... 

B. 8,289 . 


100 

126 

181 

187 

145 

149 


These results are favourable, but at this stage the figures 
can be employed only to point out what varieties are deserving 
of trial in the following stages. 


In the fourth stage a few of the best varieties of preceding 
stages, together with the standard White Transparent variety, 
are cultivated in duplicate plots of 100 stools in each of the 
typical localities of the island. These experiments are carried 
out on sugar plantations and in all respects the cultivation is 
that of the plantation itself. At this stage, tlierofore, the 

















360 


experiments, in so far as the small scale will allow, come under 
ordinary agricultural conditions. Some of the earlier seedlings, 
such as B. 147 and B. 208, have undergone some years of trial in 
such plots, and as a result are now in successful cultivation in 
various of the West Indian Colonies, as well as in other x>ai*ts 
of the world. 

The following table, taken from p. 35 of Pamphlet No. 32 
of the Imperial Department of Agriculture, Seedling and othe^* 
Canes at Barbados^ gives the average results during 1900-1 
of some of the best of the earlier varieties cultivated as selected 
seedlings on small estate plots:— 

Table III. 

1900-1904. 


Variety. 

Yield of Saccharose in 
pounds per acre. 

Purity of 
Juice. 

Plants. 

Ratoons. 

Average. 

Black Soils: 





B. 208 . 

6,989 

3,626 

5,807 

high 

B. 147 . 

6,041 

3,500 

5,220 

fair 

White Transparent 

6,675 

3,040 

4,857 

high 

Sealy Seedling 

6,447 



low 

B. 876 . 

6,353 



high 

B. 643 . 

5,767 



fair 

D, 95 . 

5,157 

4,111 

4,035 

high 

B. 379 . 


2,007 


high 

Red iioilit ; 





B. 208 . 

7,071 

4,762 

.'3,916 

very high 

B. 876 . 

6,386 



fair 

Sealy Seedlinf? 

6.340 



low 

D. 95 . 

5,693 

6,611 

5,662 

high 

White Transparent 

5,873 

4,386 

4,879 

high 

B. 147 . 

5,090 

2,870 

3,080 

fair 

B. 379 . 


5,567 


very high 


In black soils at Barbados for the most part plant canes 
are alone cultivated. The following, therefore, ai‘e the relative 
results during these four years of some of the best selected 
seedlings grown as plant canes in black soils, taking the White 
Transparent variety at 100 as the standard :— 

White Transparent . 100 

B. 147 104 

B. 208 105 
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In red soils the following were the corresponding average 
results for plants and ratoons :— 

White Transparent .. 100 

D. 95 116 

B. 208 ..121 

The average results of B. 117 in red soils place that variety 
below the White Trasparent. 

It should be pointed out, and reference to the above- 
mentioned pamphlet will show, that the best variety j udged by 
the average of all localities is not necessarily the variety that 
will give the best results on a particular estate. The planter 
should ascertain from the reports the varieties that give the 
best results in his locality, and in the first place give them 
a trial. In this way he will adapt the results to the circumstance 
of his own cultivation. This conclusion is well pointed by 
the results obtained with B. 147, which are much better in one 
or two parishes of Barbados than elsewhere in that island. 
In these parishes the increased yield is far beyond the average 
quoted above, and has been such as to justify one large 
proprietor in planting it on a large scale on several e->tiitos. 

The reports upon selected seedling ])lots afford planters 
the means of selecting seedlings for trial on a small estate scale 
and full advantage is taken of the opportunity. To aid in this, 
the GovernoKuit Laboratory undertakes the analysis of samples 
of the juice of such varieties sent from the estate mills. The 
results are published in the annual reports and serve as a farther 
means of Obtimatiug the value of the varieties. 

Arrangements have recently been made with the Govern¬ 
ment of Barbados to supply water for the limited ii'rigation of 
the first growth of seedling canes during the dry months when 
so many die off for want of moisture. This will enable, as in 
British Guiana, the original seedling stool to come to maturity 
and be reaped and analysed, and its relative value ascertained. 
In this way, the i)roceris of selection and elimination will 
greatly be accelerated, and it is hoped that thei'eby there 
will be a saving of at least two years in the testing of new 
varieties. 


AUTIPICIAL CROSS 1^’ERTILIZATION. 

Ill a pa])er on this subject in the West Indian Bulletin 
(Vol. I, pp. 185-7) one of us suggested various ways in which an 
attempt might be made to raise seedlings of which both parents 
were known, in place of the present methods in which only 
the mother variety is known with certainty. One suggestion 
was that the anthers should be removed from the immature 
flowers of one variety, which should be subsequently protected 
by a fine muslin bag from wind-borne pollen, and when ripe 
fertili55ed by pollen from the flowers of another and kuo^vn 
variety. 

This experiment has been successfully carried out last 
November by Mr. Lewton-Brain, Mycologist on the staff of the 
Imperial Department of Agriculture, who worked with some of 
the most promising varieties of Barbados seedlings. A very 
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small proportion of the seed germinated, but sufficient to 
justify a continuation of the experiment next season on a much 
larger scale. 

The method of carrying out this experiment is described 
by Mr. Lewton Brain as follows 

‘The attempt, made in November 1904, to raise hybrid 
sugar-cane seedlings, by artificially cross-pollinating the flowers 
was undertaken rather with a view to determining whether 
such a process were practicable, than with the ho)3o of 
obtaining any present results. 

‘ The experiment was cariied out in the ex})erimental field 
at the Ridge plantation, Christ Church, Barbados. The canes 
operated on were some of one of the newer seedling varieties 
B. 1,529 %vhich had given the best results in the previous year’s 
experiments. 

‘ A strong, moveable platform w^as constructed, 8 feet high, 
the top being 6 feet by 4 feet. On this there were boxes of 
different sizes, which served as tables and stools of varying 
height. The stamens wei*e removed under the dissecting 
microscoj)e, and the chief difficulty Avas found to be that of 
keeping the spikeleta steady under the lens, while the work 
was going on. 

‘ Aitows which were just beginning to emerge from the 
upper leaf-sheath were always selected. The cane was bent 
over carefully to the table and tied firmly to neighbouring 
canes and to the platform. The lower part of the arrow was 
placed in a clamp, the foot of wliich was then screwed into the 
top of the platform. All this had, of course, to be done with 
the greatest care, so that no undue strain was put upon any 
part of the cane. 

‘The table and dissecting microscope were then shifted 
into as convenient a position as possible, and the stamens were 
removed from about a dozen to twenty spikeleta, preferably on 
several branches of the arrow. This operation proved to be 
one of some difficulty and delicacy under field conditions; 
frequently the atigmatic plumes were removed or injured 
before the tliird stamen could be got out. It was found 
necessary to work with one’s back to the sun to avoid the 
glitter from the glumes and hairs. 

‘The remaining spikelets on the arrow, inclnding, of 
course, all those that had emerged into the air before the 
operation, w^ere then removed. 

‘ Meanwhile a strong pole, 10 feet high from the ground, 
had been fixed near the base of the cane. To this, near tlie top, 
was fixed a wire cage sufficiently large to include easily the 
whole arrow, the cage was made in two halves which were left 
sufficiently apart to admit the arrow. The cane was now 
gently and gradually released, and the arrow brought into the 
cage : this was then closed and covered with fine, strong 
muslin. The whole was sewn up carefully, and the cane and 
arrow tied up to the pole, in some eases too great strain was 
put upon the upper part of the cane in the tying, and the 
arrow dried up. A few days later, when the stigmatic plumes 
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were seen to be turuing red and opening out, pollination was 
performed, and tho mublin again sewn up. 

‘Tlio wliole process is tedious and one that requires great 
care and delicacy at every point. Under the conditions this is 
not always easy. Even then a sudden gust of wind or a sudden 
shower of rain may spoil a morning’s work. 

‘The result lias been that four seeds germinated. Consider¬ 
ing that normally the percentage of germination among sugar¬ 
cane seeds is extremely low, this may be considere<l fairly 
satisfactory. At any rate it is proved that the raising of 
hybrid sugar-canes by artificial cross-fertilization is not im¬ 
possible, but it LsS also evident that, to get sufficient seedlings 
to work with and select from, experiments must be carried out 
oil a much larger scale than was the present one. 

‘ At the same time that the above work was in process, 
other arrows were enclosed in similar fashion without emascu¬ 
lation. When the spikelets were opening other arrows from the 
same variety of cane were introduced into the bags for their 
pollination. A number of seedlings have been rallied from 
them, and these will be the first seedling canes raised in the 
West Indies whose parentage is a matter of certainty.’ 

The authors of this summary regard the results of this 
attempt as affording important means of accelerating the work 
with seedling canes, since it is thereby possible to ensure that 
tho parents of the seedlitig are both varieties of known and 
favourable characters. 

ATTKMPTS TO XMPROVK KXISTINO VARIETIES BY CHEMICAL 
SELECTION OF THE ‘ 8BBD-CANE.’ 

During the period 1000-4 a continuous series of experi¬ 
ments has been carried on witli the object of ascertaining 
whether it is possible, by repeatedly selecting plants from the 
richebt plants of a given variety, gradually to increase the 
average richness of the variety. 

The difiicultiea in carrying out such an attempt were pointed 
out by one of us in the Went Indian Bulletin^ Vol. 1, pp. 185-7.* 

The following is a brief account of the experiments and the 
results;— 

Irrigated fields were used in order that tho planting oould 
take place at the same time as the reaping. The ordinary 
reaping season in Barbados (March-May) is too dry for planting 
unless irrigation is available. 

The variety planted was B. 147. 

The lower half of each cane was analysed, and the upper 
half divided up into ‘ top’ and portions containing two or three 
joints for plants. The stools and tlie canes were numbered. 
The richest stools formed one class, called high stools, title 
poorest another, called low stools, and the intermediate stools 
were rejected. The richest canes of the richest stools were 
planted, the other canes of the rich stools being rejected. The 
poorest canes of the poorest stools were planted and the other 
canes of the poor stools were rejected. Thus the ‘ high plots’ 
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were planted with the riches fc canes of the richest stools, and 
the ‘ low plots’ with the poorest canes of the poorest stools. 

This process has been repeated for four consecutive plant¬ 
ings. In the second and subsequent plantings, the liighebt canes 
of tlie highest stools of the ‘ high plot’ were taken for replanting 
the * high plots', and the lowest canes of the lowest stools of 
the ‘ low plot* were taken for the ‘ low plots.’ 

Jn this way, it was hoped that at each reaping the crop 
canes of the high plots would be somewhat richer than those of 
the low plots, and that at each successive crop the difference 
between the high and low plots would become greater and 
greater, since the effect of each year’s selection would be to 
make the high plot richer and the low plot poorer. 

The results up to the reaping of 1901 arc given below : — 


1900-2. 


High plots 
Low plots 

High plots 
Low plots 

High plots 
Low plots 

High plots 
Low plots 


average H) per gall saccharose 212 


\ crop-canes 

»» S» >9 

99 

«! 

193 

/ seed-canes 

^9 91 *9 

•1 

99 

190 

(.crop-canes 

91 99 11 

11 

19 

184 


1902-3. 




f seed-cauea 

average 1). per gall 

saccliaiose 212 

(.crop-canes 

•• 11 91 

99 

99 

181 

( see(l-canes 

91 91 '1 

99 

•9 

Ho 

(.crop-oaues 

91 91 99 

99 

99 

190 


lOOS-4. 




( seed-canes average lb. per gall. 

saccharose 

1-93 

(.crop-canes 

11 91 91 

99 

•9 

101 

/ seed-caiiefi 

99 99 *9 

9 

91 

l-OS 

(crop-canes 

19 19 99 

19 

19 

1-00 


1004-3. 




1 seed-canes aveiagi' 11>. per gall.’ 

saccharose 

2-11 

(crop-canes 

11 95 11 

91 

99 

— 

/ seed canes 

19 19 91 

91 

19 

1-50 

(crop-canes 

99 91 91 

11 

11 



In our opinion, taking into account the necossniy (urors of 
the experiineiit, the->o results fail to show any difference 
between the richness of the juice of tlie higli plots and the low 
plots. In other words, it appears that, with a given variety, 
the richness or poorness of the seed-cane does not afi'ect the 
quality of the juice of the resulting crop. If those results are 
confirmed by subse<iucut exporinients, one of two (‘onclusions 
seems inevitable. Eitlier it is impos^Jible, on account of dis¬ 
turbing itifliiencos, to ascertain the i elativo potential richness 
of individual canes of the same variety, in* tlie average riclinoss 
of a given varfbty is a constant property of the \aiioty, and 
noo capable, under ordinary conditions, of being influenced by 
making use of the ordinary variations, sucli as arc found in 
seed-cane. The latter seems to us the more probable Con¬ 
clusion, a conclusion which is in harmony with the lesultfS in 
Briti-ih Guiana of Piofessor Harrison, who concludes that thei 
relative richness of seedlings is qualitatively, if not quaftlita- 
tively, constant. » * m 
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MANURIAIi EXPERIMENTS. 


During the period 1890-1904, experiments have been carried 
on at eight typical plantations, and a total of 2,738 plots have 
been reaped. 

These experiments, which have ooiuprised i>lant canes and 
1 st. and 2nd. ratoons, have occupied the following areas:— 


Season. 


Area in acres. 


1898- 1900 ... ... 12*6 

1899- 1901 . 20-0 

1900- 2 . 17*5 

1001-3 ... ... 02-0 

1902-4 ., . . 49*0 


The results have shown considerable difterenf'es in differ¬ 
ent seasons and different localities. They may be stated in 
the following general terms :— 

(1) Ijand that received no farmyard manure showed 
substantial increase in yield as the result of tlie a{)plication of 
artificial manures, containing nitrogen, phosphoric acid, and 
potash. 

(2) III the case of land that had received large applications 
of farmyard manure, nitrogen as a rule, was the most impor¬ 
tant ingredient of arbifteial manures applied either to plant 
canes or ratoons. 


(3) The application of phosphoric acid in the form of 
superphosphate or of. ba^ic slag in a few instances was 
followed by moderate or large increase of the returns, but in 
the majority of cases, it had either a very small effect or no 
effect. 


(4) Potash in the form of sirlphate of potash produced in 
many cases increased returns, 

(5) Sulphate of ammonia appears in many cahes to be 
slightly superior to nitrate of soda. 

(6) At Dodds, the early application of dried blood has, in 
some -^oasous, given better results than other forms of nitrogen. 

(7) Tlie apiilication of nitrogen, phosphoric acid, or potash 
appears to have no direct effect upon the composition of the 
cane juice. The beneficial effect of such applications apparently 
depends upon increase of cane growth. If, however, the 
nitrogen is applied too late, it retards or prevents the ripening 
of the cane, and so may load to comparatively poor and impure 
juice. 

(8) The application of slaked lime to the extent of half 
a ton per acre was followed, even in land that was rich in 
carbonate of lime, by substantial increase in the crop ; a result 
apparently due to an improvement in the physical condition of 
heavy clay soils. 

(9) The monetary result of the application of one or other 
constituent of artificial manures is so greatly dependent upon 
the market price of sugar, that it is difficult to make a simple 
statement of general xitility for Barbados. The profit on 
manuring is the value of the increase of caues less the cost of 
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the mannre, and less the cost of manufacture. A manuring 
which, in one year at one mai'ket price, gives a profit, may, in 
other years, result in loss. 

The following recommendations appear to be those most 
generally applicable:— 

(1) Where early cane manure is to bo applied, the farm¬ 
yard manure should be applied to the land at an interval of 
two or three months before the early cane manure. 

(2) In the case of land that has been well manured with 
farmyard manure, apply soon after planting the canes 1 cwt. 
of sulphate of potash per aero. 

(3) To the land that has receiv’^ed iusufticient farmyard 
manure, or that is known to be defieiont iu available ]>lK>hphorie 
acid, apply soon after planting the canes, IJ cwt. of siiperpiios- 
phate (containing 40 per cent, available phosphate) or 2^ cwt. 
of good basic slag. 

(4) In .Tune, that is, at the beginning oC the period of most 
active growcli, apply 2 cwt. of sulphate of ammonia. In July 
or August, if, after heavy rains, the canes turn pale in colour, 
apply a further I cwt. of sulphate of ammonia, 

(5) To ratoons, soon after the stumps begin to spring, apply 
1 cwt, of nitrate of soda, 1 cwt. of sulphate of potash with or 
without li cwt. of superphosphate according to the land. In 
June, apply 2 cwt. of sulphate of ammonia. A farther applica¬ 
tion not later than August of 1 cwt. of sulphate of ammonia 
should only be made, if, after having heavy rains, the pale 
colour of the canes renders it likely that more nitrogen would 
be beneficial. • 


BXPEKIMKNTS ON TILLAGE. 

A series of duplicate experiments was carried out during 
the season 1901-8 at Hampton plantation with a view of 
comparing the re.sults of ordinary hand tillage, such as is 
practised in Barbados, with those of tillage with ordinary 
ploughs, Hiibsoilers, American <Ubc j)louglis and cultivators. 
The results were in favour of hand tillage to the extent of 
about 500 lb. sugar per acre, an amount that, in Barbado.s, 
would more than cover the extra cost of hind labour. 


LEEWARD ISLANDS. 

Dr. ThtANcns Watts: These experiments may be classed 
in two periods. In 1891 experiments were instituted in Antigua 
to ascertain the manurial requirements of the sugar-cane and 
also to discover suitable canes for cultivation in that 
presidency. These were carried on until 1898, 

This period covered the anxious time when cane diseases 
were rampant, and it seemed quite possible that the sugar 
industry woxild be seriously crippled or ruined. 



It was diflk'ult to draw lidiablo roiicdusious from the resultb 
of the maiiurial exix'riinoiits ol that ixmIcxL foi the canes ou the 
various plots Mcie so hadly aiUuktxl hy disease, piincipally 
‘ lind fun^^us’ (Tru Jtthsphtx n(f)<t as to make th(‘ results 
u!ic(*itaiu or contradieloiy, still l).\ <*aierul sciutiiiy wo wore 
able to ariivo at some i>onoral oouclusioiis. 

Those oxiM^'niioiits, liowover, had a distuict value and 
served to settle some points in th(‘ piibhe mind. It was <eoii 
llmt tlien^ was no lelatiojiship betw^am the manuies us<‘d am! 
th(» occurrence of the <*auo dUcase, that uiaiuiies ueithor 
caused it, nor could cure it. The canes of the x}lots being under 
close observation afforded useful information concerning the 
disease in a general way. 

Under these circumstances, the expcrim(*uts with varieties 
of sugar-cane at once a'-snined eonskhu'able hnporlanco, for on 
our e\[)orinient plots plaiitcis could see for themselves that 
certain varieties of can(*s w’ere liiglily lesi^-tant, if not (|uite 
immune, i well romeTnlx'r an excellent demonstration wdiere 
<1 plot of Hourhon canes grew side by side with a plot of 
White Transparent, so that the canes on tlio boundary inter¬ 
laced ; on the lioiubon shh^ it was dUlicult to Ihid a sound eaiie, 
wdiilo among tlie Whit<» Transi)aront it was equally difficult to 
lind a diseased one. This was convincing and tho lesson was 
speedily applied in prac^tiee. 

Upon tlio formation of tln^ rmperial Department of 
Agriciiltuie for tho West Indies the e\peiiments were placed 
upon a broader basis and extended to the neighbouring 
presidency of 8t. Kilt's. 

Inst(vul of being carrhxl on at only one station, tho plan 
was now follow'(*d of liavlng in eacli islaud a (*cntial station, 
and also a niunher ol secondary stations on vaiious estates, 
both for manurial e\p(n*iinents and for t]u‘ cultivation of 
vai ielies. 

Th(» wis<lom of this has Ix'on tm(*stiouetl by some of our 
critics who urgt‘ tliat moie gotxl wumUl be done by having one 
wt‘ll-equippod central station when^ theie could bo carefully 
api)ru‘d sciimtilic control, and evperimtmt'' of a higher order 
would bo cairi<*<l out. I admit that this is m<*st attractive to 
tlie s<‘iciitili<* work(‘r and poisoually, m) far as doing the woik 
is (*onc(‘rned, I shouhl piefcu* it; but I feel perfc<*tly a^suicd 
that M'sults, luwvevcr accurate, obtuiued at such a station 
wouhl fad lo carry conviction to tlu^ mind of the ordinary 
planter. IhM\<uild legaid such a scieiitifle station as a thing 
apart, having very litth* hearing ujron liim or l\is wm‘k. 
Ihu*ha))s in time, ami largely as the outcome of tho science 
ti^aching now available in our secondary ‘-cliools, and of the 
introduction of improved metlnxls of maiuifactiiie, wo may 
hop<» for good groumi on which to proceed to higher things, of 
vvliich a sciontilic ceiitial station of high older may be one. 

At present it is oiir eliief eoiuanm to bring our expeiimenta 
and their r<‘sults under the notice of every practical i>laliter ; 
Ibis I think, we best s(»cure by obtaining tho co-operation of 
tho plantms lliemsidves, Under existing conditions the 
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planters grow the canes in fields of their own preparing, they 
cultivate them iu the same manner as their ordinary canes, 
and, knowing their history fiom start to finisli, while partici¬ 
pating generally in the work, their interest is stimulated and 
they can, and do, diaw their own conclusions and apply the 
results of their observations directly to their daily practice. 

I am pleased to bo able to say that the planters welcome 
this lino ot work and co-operate gladly. I take this 
opportunity of thanking them and also of urging them to 
continue with even mor<' interest as tending to their own 
immediate advantage. 

KXPFRCMKNTS WITH VARiaTfKS OF S0GA11-('ANK. 

Woiking ill this way we have in Antigua a cential station 
and seven secondary stations. At the 1 itter cxpoiinients with 
selected varieties both as ])lants and latoons are cariied on. In 
St. Ivitt’s, we have also a central station with seven secondary 
stations. 

In judging our lesults it has been our eiistoin to base our 
conclusions laigely upon the <|uantity of siigai which the canes 
will yield wlien ciushed. While obseiving the peeiilianties of 
any cane and its suitability, oi otherwise, we base our general 
conclusions on the aveiage results of all the plots in each 
island. It has been our custom to take into account the record 
of the cane in previous seasons and to calculate tlie average 
yield of sugar over periods covering the experiments of several 
years. For example, in Antigua in our latest report, we give 
the mean results with plant canos for three years, wdierein each 
cane has been expoiimented with forty-four times. The 
experience thus gained should bo of considerable value, both as 
eliminating errois and giving the results of different seasons, 
the latter being of tlu* greatest impottanc'C, for it is for average 
conditions that the plauteu* must provide. 

In the report for last season, now in tlie press, I liave also 
instituted another method of comparison whi<*h api)eai*s to 
yield useful and interesting results. 

The canes at eaeli station are arranged in the oi<ler of the 
yield of sugar, the list is tlien divided into three sections, tJiose 
in the up])er section are regarded as above the average, those 
iu the middle section as of average merit, and those in the 
lowest section as below the average. By noting which canes 
come in t^o first section at the various stations and selecting 
those which occur in this portion at the largest number of 
stations, we can ascertain which canes are beat suited for 
general distribution in a given district, such as is presented by 
one of our small islands. 



Taiilk^ 1. 

ANTKHTA.- - PLANT (ANKwS. 
foi" ihyve yvara.- Dediard fro}}i Pfoin of car/i vavidy 
of Cattc. 


No. 

Naiiu' of C’an<‘. 

JMeans ol* sucrose in 
poiiinK per aci*(‘ f‘oi* 
three years. 

1 

n. 208 . 

J0,S2wS 

2 

ji. ir)« . 

0,778 

y 

Saaly Ki-^ofllinjf 

o.onn 


K. .‘WO. 

0,500 


B. 10» . 

0,480 


D. ».). 

0,851 

7 

D. 1:J() . 

0,141 

8 

1). 71. 

0,427 

t) 

I). 102. 

8,838 

10 

Mont Blanc . 

8,271 

Til 

Wliito TraiivSiiaront. 

7,0158 

12 

i). iini- . 

7,89(5 

12> 

Bai)p()(‘ . 

7,800 

1 1 

Naffa B. . 

7,833 

in 

('ahMlonian (iuccii . 

7,711 

10 

Bui‘k(». . 

7,(503 

17 

1 ). no. 

7,(572 

18 

Peel Ribbon*. 

'7,517 

10 

1 ). ii.r . 

7,400 

20 

Queensland Groole*. 

7,380 

21 

I). 78” . 

(5,870 

22 

B. 117* . 

(5,727 

k 

1 

Mean of lli ]*lois only. 

M'‘itn of ;t7 Plots only. 
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TabLiH II. 

ANTIGUA.—RATOON CANES. 

MeanH fm' two yeai'H.--Deduced from ift Plot h of each eaeiefi/ 

of (fane. 


No. 

Name of Cano. 

Moans of 
'sucrose in ])oimds 
per aoi ‘0 
for two yoai's. 

1 

B. 109. 

0,162 

2 

Soaly Seedling .. . 

0,0()r) 

3 

13. 306. 

5,S06 

1 

B. 208. 

.'),7()9 

5 

I). 95. 


6 

D. 130. 

.‘),33,- 

7 

D. 102 . 

.■3,333 

s 

B. 150. 

»* 

.■>,210 

0 

MontBlan(‘ .. ... . 

.“1,0.3(1 

10 

Rappoo . 

1,9.31 

11 

J). 7J. 

1,<S72 

ri 

lJurko. 

•1,880 

13 

White Transparent . 

1,810 

14 

Nnga R. . 

1,719 

15 

I). 115. 

1,710 

10 

IX 147. 

1,080 

17 

D. lie.. . 

1,010 

18 

D, 78. 

1,587 

19 

Caledonian Queen. 

1,499 

20 

Queensland Creole.| 

4,203 
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T^lJLk III. 

HT. KITTS. -I*LANT (’ANKS. 

Hf(a Illy.lot'Jour i/iiu'it -DidamJ from PI of it of inch vn riel y 

of ('one. 


No. 

Name' of Cane. 

Moan*- (if stierost* in 
pounds i)or acre ior 
four years. 

1 

B. 208 . 

0.023 


Niisa B. 

«,i:J8 

3 

Cal(‘(louian QiuLir^ 

7.838 

1 

Jlont [jIivtic |. 

7,775 

5 

U. 110 J. 

7,080 

0 

I). 71. 

7,083 

7 

D. 113 ... .1. 

7,386 

8 

B. 300 ... .J. 

f 7,633 

0 

Kap)3oc... .). 

1 

7,320 

10 

B. 893 ... .|. 

7,400 

11 

B. 370 ... 

7.318 

12 

Jamaica . 

7,345 

13 

B. 147 . 

7.344 

14 

Queensland Creola . 

7,304 

15 

D. 95. 

7,211 

1 

10 

B. 100 . 

7,115 

17 

White Transparent. 

0,884 

18 

B. 254 . 

6,229 


*Meaii for thi-ee years only, deduced from 23 plots. 
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Tabi.k IV. 

ST. KITT'S.—RATOON OANKS. 

Meann for three yearH.—Deduced from QO Plots oj each variety 

of Cane. 


No. 

1 

i 

Name of Cane. 

Means of 
Huerobe in pounds 
per acre 
for throe years. 

1 

B. 306 . 

0,.V21 

2 

D. 115 . 

6,429 

3 

B. 208 . 

0,369 

4 

D. 1)5 . 

6,195 

5 

B. 147 . 

6,143 

6 

Jamaica . 

5,030 

7 

Naga B. 

f 

5,899 

8 

D. 74 . 

5,882 

i 

0 

White Transparent. 

5,698 

10 

1 

D. 116 . 

5,647 

1 

11 

B. 376 . 

5,518 

12 

Rappoe . 

5,377 

13 

Mont Blanc. 

.5,331) 

14 

B. 898 . 

5,320 

13 

B. 109 . 

6,179 

16 

Queensland Creole . 

5,122 

1 

17 

B. 254 . 

4,894 
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As tho result of our experiments, we recommend for 
cautious introduction into Antigua: B. 208, B. 156, Sealy 
Seedling, B. 806, B. 109, aud D. 93. Of the promising canes 
grown at tho central station we would direct attention to 
B. 876, T. 211, and I). 100, though these canes have not yet been 
tried on a sufficient scale for us to speak with any degree of 
assurance as to tlioir nioiits. 

In St. Kitt's, the following cnjies appear to be worthy of 
consideration: B. 803, B. 208, D. 74, White Transpai'ent, 
B. 109, and B. 806. To these we must add B. 147 which has 
given excellent results over large areas, though it occupies 
a somewhat low place in our exijeriments. Of these D. 74, 
White Transparent, Mont Blanc, and B. 306 appear to he 
fairly resistant to drought, while B. 208 appears to retpiire 
a greater rainfall. 

Those who arc inten'sted in these que.stions are refeircd 
to our full reports published annually, or to the pamphlets in 
which the main facts are put forward divested of many 
technicalities. 

Great interest is taken in these experiments by the planters 
who, by following up our experiments by plots and lields of 
selected varieties, carry onr results a sUige further and add to 
our knowledge. 

We are desirous of ad<liug selec'ted varieties to onr main 
colloetions in the hope of finding new canes possessing charac¬ 
ters to commend them to our planters. We have just received 
a useful aud welcome addition to our stock in the form of 
a collection of twenty varieties from British Guiana and 
a collection of twelve varieties from Barbados, for which we 
desire to tender or thanks to the officers in charge of those 
stations. 

Wo are making efforts to mise new seedling canes; in the 
earlier years we found great difficulty in raising seedlings in 
Antigua, the dry climate i)reseuting obstacles. We have now, 
however, a collection of several hundred Antigua seedlings in 
process of cultivation aud selection, but are not yet iii a position 
to put forward critical results conc’erning them, but we believe 
we have amongst them canes of good promise. 

For some years wo have carried on experiments to ascertain 
whether it is pos^tiblo to increase the saccharine richness of the 
sugar-cane by seh'Ctiug for planting canes rich in sucrose. For 
purposes of comparison, and as affording a standard of measure¬ 
ment, we have carried on a similar series of expenments to 
ascertain if, by the same process of selection, the saccharine 
richness of the cane can be decreased. For the details of onr 
work those interested ai*e referred to our annual reports and 
pamphlets. 

We now have the results of four successive plantings and 
reapings which have given the following resirlts 
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1 
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canob roiipod 

•• 

•020 

... 

•21<S| 

1 

•092 


•199 


Weaiv well aware of the dinicuHies juul uncertainties <»f 
experiments along these lines, still, tht' results with 

all due caution, it would ajipear tliat some diflVience Is induced 
hy the process of selection and, while this metUful of work is 
not likely to be followed by practical planters as a means of 
improving their canes, yet the fact is interesting from its 
Hcientific aspect as indicating that plants propagated by 
cuttingsare snbji^ct to slight alterations. 

MANUHIAl. KXPBRIMKXTH. 

We are of opinion that it is by the mani'*old rep 'titlon 
of a series of experiment carried on year after } Ctir that re-^ult 
of any value can be obtained in connexion with the important 
questions involved in the inamirial expelinionls nf the sugar¬ 
cane. Consequently, soon after tlie formation of the rnq)erial 
Department of Agriculture for tlie \Vep>t Indies wc laid down 
an extensive seiaes of experiments to bo carried out on plant 
and ratoon canes. 

Table V shows the moan results from thirty-eight plots 
for four years (1900-4). The same results are indi<‘ated in 
diagrammatic form in Diagram 1. In this diagram, as in Diagram 
2 , a black line is produced opposite to each of a series of 
numbers. Each number refers to a manurial exi)eriment. The 
black Hue by its length represents the amount of cane sugar 
per acre obtained in the juice of the plots on which the expori- 
meut in question was carried out, The diagrams, however, 
indicate more than this. The lines are broken by a thin white 
space. The small portion of the line thus Imokeu off is propor¬ 
tional to the amount of sugar corresponding to the cost per 
acre of the manure applied to each plot. The length of black 
line to the white space therefore indicates the net result per 

* * High* canos are those in the experiments seeking for increased 
saccharine content, while ‘low* oaues are those in which decreased 
s.aochatiiie richness Is sought. 
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acM'o obtained on the plot after ibnlnetinn the cost of the 
niauiire, thus givinu: the infornmtion of 7n(Ht importance^ to the 
phintcn. 

These' ex])(*rbn('nt'^ art' some thirty-six in number and 
tliev aie laid onl in duplicate on tliree' stations in Aiititjiia 
with plant eant'^ and eitlier on two or tlire'e stations with 
ratoon*^, and on two stations hi Ht, Kilt's with ])lant eanes and 
on two wdtii ratoons. We have' aeeumiilateel these results ovei 
four yeais wdtli plant eanos and three years Avith ratoons. 
Goiiseqne'iitly, (wdi yhnit (*aiie expc'riment has been repeated 
tliiity-ei^ht times and each ratoon ex])('rimeut twenty-three 
time's; thus ad'orelinf? a wid<' and, Ave believe, an adequate basis 
fornsoful (*o)nparisoiis. 

Tho'-c'intei este'd in lliese res(‘ar(dn'-i an' n'ferred to our 
anmial n'ports or to tin'animal pamphlets: in the latter the 
informal ion put foiward in brief manner, as far as po-^sible 
diveste'U of technicalities. Theie aie, however, some salient 
lioints to A\ liieh Ave tnay direet attention. We ean only claim 
that our le^ults are npjdic ible to the conditions of the Lc'eAAwd 
Islands. The peculiar feature's of other countries may render 
these ('oncliisioos inapplicable. 

Tliefii-it i)oint of comiderabh'inteiP'-t whicli Ave think is 
(lemonstrati'd is tliat, if tlie soil is properly prejiared and in its 
preparation an a(le(ju}it('quautit> of i>ood p“n manure, or its 
e<iiuvah'm, n Tn('d (alaait 20 tons of ]«'n mnnun' pc'i* then 

artificial manures are neither neei's-^arA nor lemnnerative. 
This is a fjff'in'ralizution of great imporlaiu'c to plant^'iN, par¬ 
ticularly as it apiK'ars reasonable to urge tiiat Ihe use of pen 
manure, or its e((uivaleut, is necessary in llie Lei'ward Islands 
in Older to maintain in tlie soil a '-ulVu'lent supply of humus. 

W'illi ratoon cultiA-iition the conditions are very dilTt'ront. 
There'wx'fiml nitrogi'iious mammas of great importaiu'e and 
necessary in (>r<h»r to obtain remunerative' le'sults. 

lMi(‘ M'-^uIts of inanurial experinn'nts Avitli ratoons are 
shown in Table VI and lh<' (*orresponding diagram (no. 2). 



Guano Potasli 
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DIAGRAM 1.—CorroHi)ondmg witli Table V. 
Manurial Experiments with Plant Canos. Moans of 
88 Plots for four roars (1900-4). 
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Taislb V. 

MANORIAL KXPEHIMENTH WITH PLANT GANKS. 
MniiiH ol'JS Plain fov four yt'trn (I'MH)-',). 


No. of 

Experiment. ^ 

1 

Tons of Cane 
per acre. 

DilTerenee on 
No Nitrogen. 

LiJTcicnce on 
No Alanme. 

1 

23-4 

- 1 *D 

.. 

2 

27-1 

+ 0*1 

+ 2 -() 

3 

1 

27-3 

1 

1 

+ 1-1) 

4 

20-0 

- hl *7 

+ 3-0 

3 

28 3 

4-1*0 

+ 2-0 

(J 

29-(5 


+ 1-2 

7 

290 

+ 2 :i 

+ 4-2 

8 

28-9 

+ 10 

+ 3 * t ) 

9 

28-8 

+ 1*0 

+ 34 

10 

28-3 

+ 12 

+ 3-1 

11 

29-8 

+ 2'3 

+ 4-4 

12 

27-9 

+ •« 

+ 2'5 

13 

27-3 

+ '0 

+ !■» 

11 

27 3 

+ *2 

+ 2'1 

13 

27’7 

+ *4 

+ 2-3 

10 

27-2 

- * 1 , 

4 1-8 

17 

27'7 

+ *4 

+ 2'3 

18 

30-3 

Diffcreiu e on 

No Phosphite. 

+ 5T 

19 

to 

CO 

- 3-2 

+ 1-9 

1 20 

20-0 

- -0 

+ 4'2 

1 " 

30-4 

- -1 

+ 6'0 
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TaWjR Y.—C<>ucli((hd. 

MANUllIAL KXPfiRFMENTvS WITH PLANT C5ANRS. 
Mi'ftm of -W Plots for four Years 


•43 

a 

CM Si 

0 g 

•S 

,5 s 

W 

1 

T()ii« of Ci\\\e 
poi’ ac*r(\ 

1 

I)itt*ereu(‘o on 
^ No FMH)s])hale. 

l)iireroii(*o 
No •Manui 

22 ‘ 

29*8 

— *7 

1 +4-1 

2 :} 

2.)'4 

■>•1 

' 1 - -0 

21 

29-7 

- -8 

+ 4 3 

2n 

1 29'» 

- *9 

+ i**) 

2(( 1 

27-7 

nifiiutu 111 

1 Nil IN)t ish 

1 

+ 2-3 

27 

2S%J 

4 •« 

H21) 

28 

21)3 

1 +i-() 

+ 3-1) 

29 

' 21)'(} 

i 4* 1 ’0 

' +1-2 

30 

' 2o-l 

2*0 

- -3 

*>1 

2(;-(i 

1 

1 

+ 1-2 

32 ' 

' 28-1 


+ 2 7 

3 :! 

1 

27-.7 


+ 2-1 



No. of 
Experiment. 


I 


1 

2 

;i 

I. 

•“’I 

I 


i 

I >' 

I in 
« 

11 
i.* 


11 


i.) 

10 

17 

IS 

10 

20 

21 


:i7n 

TA.n.K VI. 

M.VNLTHIAL EXf>i:UIMENMS WITH H VTOONS, 


^ fort an of J) P(i)fs Jav 




1 

^ i ‘ 

ij i 


3^ £ 

I'i 

r 

2 ^ 1 
33^ 1 

fSt? 

-OJT" - 


Tons. 

Toil". 

11-7 

1*0 


11*0 

+ 0*1 

f-2'.! 

r; h 


, I'X 1 

17*7 

1 1-! 

-()•» ! 

ion 

+ 2 7 

1 !•(> 

r; 1) 

^ o'" 

, 7-2 

17 > 


h:! 

IS 1 

1 i-r. 

4 1 

J7-2 

+n(‘> 

+ o*r5 


+‘.-■2 

+ 7*1 1 

1J *0 

+ I'l 

+({•» 1 

10 1' 

+ 2<> 

h I'.'j 

IVl 

H I'.i 

; 1 »'l 

ISO 

f I't 

4 0.5 

17*1 

+ .‘{'5 

4 5-1 

18-1 

+ 4'S 

4 «'7 

JO-S 

+ 8'2 

+ 5'J 


Differoneo 


180 

on No 
Phosphate. 

+ 0'6 

15-1 

-3'2 

+ 8-4 

18*9 

+ •« 

+ 7-2 

19‘0 

+ -7 

+ 7'8 


UiVi i* )"f (ti « f i 


CM ^ 


££ ' 
^ 1 < 

i 

1 c 1 

' ^ 5 1 
1 2 

1 Pi olit <}i Lo'-s 
<*ii iMa'mi inL>. 

1 

HH 




e. 

1 

$ e. 

$ (*. 

S. (1. 

5-OS 1 




i 0 1 ^ 

' .■•I*, j 

<)--.>! i 

1 0 

15-00 

11 -80 

1 r21 

+ 17 S 

11 on 

11 -80 


2 0 

lS-72 

1 M5 

:-'27 

4-17 0 

in-7s ^ 

1 i 15 

‘ '(S7 

‘2 0 

10-01 i 

1 

10*1)1 

•, 70 

+ 2.-5 0 


10*01 

‘5-;io 

+ 11 0 

18-40 

18*82 

' 0} 

+ 1$) 4 

10-I18 

18-82 

4 -'.70 

4 10 S 

11-TO 

10-88 

1-08 

11) .‘5 

8-81 

12-57 

-:5'7;i 

-1 r> 0 

io-;]s 

0 27 

17-11 

+ 20 7 

1 i-oi 

0*27 

+ 'l 77 

+ 10 10 

17-12 

8-04 

+ S'78 

+ 30 7 

18-20 

8*64 

+ 1-02 

+ 19 8 

17-1(5 

12-57 

+ 4'59 

+ 19 1 

8-84 

12-57 

- ;j'78 

-15 6 

18-72 

14-45 

+ 4-27 

+ 17 9 

18-98 

15-,89 

+ 2-59 

+ 10 9 
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Tablk Yl^--Concluded. 

MANORIAL EXPERIMENTS WITH RATOONS. 
Meann of PIoLh for three Years 


No. of 
Experiment. 

Tons of Cane 
per acre. 

1 

1 

Difference on , 
No Phosphate. I 

Difference on 1 
No Manure, j 

Value of 
Increment. ' 
1 

*8 2 

M 3 

O eg 

I*rofit or Loss 
on Manuring. 

22 

18-1 

Tons. 

+ •1 

Tons. 

+ 6-7 

$ c. 

17-42 

$ (*. 

16-88 

$ c. 

+ 1-09 

s. d. 

+ 1 6 

23 

I2*r) 

- :y% 

+ ‘8 


1*88 

+ 0*20 

+ 0 10 


17-9 


+ «-2 

16-12 

15-29 

+ 0-88 

+■3 5 

25 

19*8 

+ 1-0 

-{-7-fi 

19*70 

10 05 

+ 3*11 

+ 12 11 

26 

18*0 

DlfTcUMK 0 
oil No 
I'otish 

+ 6-8 

16-38 

11-15 

+ 5-28 

+ 21 9 

27 

f7-7 

~ ‘o 


lo-60 

12-25 

+ 3-86 

+ 18 11 

28 

18-1 

+ ‘1 

1 


10-64 

18-85 

+ 8-29 

+13 8 

20 

18*9 

+ -9 

+ 7’2 

18*72 

14-15 

+ 4-27 

+ 17 9 

80 

12-3 

-.5-7 

+ -0 

1*50 

titiO 

-1-71 

- 7 8 

81 

13-7 


+ 2-0 

5*20 

(J-)d 


- 5 5 

32 

18*4 


* + t-7 

12-22 

18-00 

- 0-78 

- 3 3 

88 

15-7 

•• 

+ T0 

. 

10-40 

18-00 

IIIQQ 



Some iiit(*i*estin{r points ariso in connexion with the 
luaimor br applying nitrogenoiih manures. Wo find it more 
profltitble to use all tlie nitrogouous manure in one applietition. 
A division o£ the dose into two always gives a smaller return, 
and sometimes to such an extent as to convert a possible profit 
into an actual loss. In our report for iy02-»8 we put forward 
a hypothesis lu an attempt to explain this circumstance. 

Phosphatic manures are found to be unnecessary if an 
adequate supply of pen manure ib used. This ax)plies to plant 
oaues and to ratoon canes. This result was unexpected, for the 
soils of the Leeward Islands are, generally speaking, deficient 
in phosphates : many additional experiments liave been made 
in order to check this conclusion, which we now think is 
definitely established. 

Potash is found to increase the yield somewhat, but in 
a doubtfully remunerative degree. 
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DIAGRAM 2.- CorrehiDoucling with Table VJ. 

Manurial Exiperinients with Ratoon Canes. Means of 
20 Plots for three Years (1901-4). 

Toutt 

of 

r Hii' 


0 2 4 0 8 10 12 14 16 18 20 








It soinotinios happons that a partuaiUn* in t^ood 

t'ondilLon ie(|unos to b(‘plantod, but llmt no pen Tuaiuuo oi* 
green (bossing is available: uii<i(‘r 11io‘-o clrcMinistanoos the use 
ot (to the plant oanes) aitirieial luanuro <*onl.uning niliog<*n, 
either as siilidiato ol‘ ainmonia or niliato of soda, tog(‘(li(‘r 
%vith a fair amount of liotash and a small (immtby of jilios- 
phate may he i ec^ommtuuled. 

These eoneliisions, though admitting ot* this bri<d‘ state¬ 
ment, by way ot* summaiy, have not been veaeliod o'^tn^pt 
through a laborious amount ot‘ woi'k. The information is, wc^ 
think, sullieieutly definite and <*oiielusiv(‘ to he of s(‘r\ i(‘e to 
planters \\lio aie, by that means, enabled to diroet theii* 
oxpeudituie with considerable precision: a matlei of great 
importance w hen competition is keen. 

Out experiments ovoi the three ‘-(Nisons lOOO Jl alTorded 
data whereby we could ascertiaiu wlietber tli(‘ niirogeii, 
phobphato, and potash c'xeiclsed any niaiked influence 
u])on the sa<*(*harine iledums'- of the sugarmane. As the result 
of tin* stiid.N 04 tlu‘ data tims furnished, tvo arrived at llie 

conclusion that the ‘-accharine riehniss of the <*ane is not 

afTected in any mat kod degree by the manure'-us(*d, and that 
when any form of manure, in cpiantities likely to be ussed in 

actual practice, iiicreasoa the weight of cane per ac*ve, it 

increases, in tlie same pioportion, the weight of sucrose. This 
leads to the conclusion, important to the planter and sugar- 
maker, that while it is useless to look for Increased saccharine 
richness as the result of any form of manuring, it is, on the 
other hand, unnecessary to fear injury or falling off in (Quality 
from the use of such quantities of manures as can be profitably 
employed. 

This study of our figures led to another impoitaiit eon- 
olubion, namely, that we should have arrived at the same con¬ 
clusions for the information of pla liters concerning the effects 
of artilicial manures, had w(* used as our basis of <*omparisou 
the weight of canes instead of the w('ight of cane .sugar in the 
juice expressed. From this it follows that in future we can 
greatly simplify our iv<^rk by putting aside as umieccssary the 
laborious analyses of huudieds of samples of cane juice and 
using the weight of cauo produced as tho basis of comparison 
between our various plots. 


TRINIDAD. 

On the invitation of the President Dr. A. Ubich, Ph.D., 
RI.O., Analyst and Technical Chemist to the Trinidad 
Estates Company, limited, read the following paper on the 
‘ Comparative yield of the Bourbon cane, White Transparent, 
and D. 95 at Brechin Castle estate, Trinidad, in 1904 ’:— 

The remarkable falling off of the favourite Bourbon cane 
on some estates in Trinidad makes its replacing by another 
variety a matter of such importance that the results obtained 
on one of the leading estates on a large scale with the White 
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Traii^paient and the D. i)5 arc llu'moi'o inteiestiuK, as they 
<*oini)ii&o an ami oi* 1,702 aere-i an<l are, tliereioKs more 
reliable tiiaii if obtained on meie (‘xpei imeiit plots. 

Brechin Castle (‘state, the i»roiK‘ity ol the Trinidad 
Estates Conij)any, Limited, is situattal on the flat banks near 
(''ouva and wa-^ ai\\a\s Liuami loi the heavy <lojis of cane. 
Betuins oi 23 tons (Iouq Ions) cane jhm aens all Bouihon, were 
fiequent. The mean yield iioin 1805 to was 22 tons, 

which is c()ini)aiativc],\ hi^ii, < onsidf‘i*ins' Ihe runit(‘d dose of* 
2(wt. of feitilizeis ])er acre. But siuoo tliat tini(‘ 11i(‘ j ield 
aimk to 10 and 18*5 tons per aero, wdiilbt an ever-iiicreabing 
aiea ])i*aetically refused to giovv Bourbon. 

There u^as notliing w rong in the clieinical composition of 
tlie soil, neither could fungus, root diseabe, neglected diaiiiage 
or tillage be made iO'-i)oiisible for the iailure, iieithei w^as it 
lack of fertilizing, for a dose of 3 ewt.' iiad been ap])lied 
per acie. But it became imperative to icjilace tin* Bourbon 
l)y aiiotbor variety. Fi((|U(‘iit picwioiis trials uitb White 
Tiaiispaieut and 1). 0," had given such encouraging lesiills a& 
legaids tonnage that in 1001 the aiea cvoiiped under Bourbon 
was i<‘diie(‘d 1<» 003 acies, whilst that uiKhu* White Transparent 
had liseii to 031 and tlud under 1>. 05 to 225 acres. 

The BiH'chln (’astle IVnie is siqjidied with eanes from 
tliree gionps oi estates which wo will call A, i>, and (\ The 
dilTcicnce of tlies<»il is shown bv the foIlovNing analyses :— 



Li$;hi 

•'Oil, 

pc'i c'ont. 

Medium 
soil, 
per cent 

Heavy 
<*hny, 
pen* cent. 

Olganic matter and combined water 

1-80 

7*(}0 

10-35 

Conlaining nitrogen 

0113 

0*111 

0-350 

Sand and insoluble ‘■ilicates 

81-10 

72*30 

01-00 ^ 

Moisture* 

2-20 

3-70 

0-20 

Lime 

0 325 

0-200 

0-H57 

Potasii 

()• 1:53 

0-139 

0-702 

Phosphorie acid 

0 110 

0-120 

0 209 

Availabhj potash 

0-027 

0-020 

0 02-2 

phosphoric acid (soluble 
in 1 j)cr <*ent. citric* acid). 

0 021 

0-010 1 

0 017 


— . 

■ ^ 



Hainfall in 1008 ^60 inches. 


*Tho (erttlizer was (onipescd of W'l per cent, mliogcn as bulphati* 
or aiinnonia, 2*5 pci cc'ut, nitrogen asuitiat<‘ of soda, 11 percent, phosplionc 
acid tiom supeiphusphat(‘, and 1*3 potash, costing VO per acre. 





In hoctioiis A and B luodhun and occasionally light soils 
prevail, nlnlst section C is a heavy clay. ’ 

Th(‘ annexed siatenient was c<mi])ilpd from data kindly 
supplied by JMi*. T. Arlrucklts the manager of the estate, lb 
shows the yield in ])lant canes, lirst and second latoons for 
eacli section of the estate. The term ‘ true av<‘rage ’ mc'ans 
the ealcnlat('d yield in cane per acre, had exactly tho sanu' 
area (oue-thlrd) been planted in plant canes, jirst and second 
latoons. 

The falling off t)f tho Bourbon cane was noticed most in 
section A. 

Section B still ga\ e an average return ot 17 tons, but tho 
licli lands of C only gave lo*7 tons. In foinioi* ^oais some 
Holds of this section ns(‘d to give a letniii of 10 tons (plant 
CMues; i)er acH‘. 

Tho ])urple cane ^). 9i proved to be eciually prominent as 
plant canes. Jirst and second ratoons in se<-tion A, tho veiy 
sati^faotoiy return being 112*8, 21*2, and 20*1) tons respectively, 
ctpial to an a^elage of 24 tons. 

White Tianspaient sh<)\>s a souK^what infeiior but still 
sttisfaotoiy K^r'ord iu section A vith 00*3 tons for ))lant 
canes, 20*7 foi' lirst and 1 1*m for second ratoons. Average 2»‘l 
tons. For s(»etion^ B and C the nvmage is 22*8 and 20*2 
tons refipocthely. Taken a« a whole, tho 008 acres in Bourbon 
gave an average return of 1(1*43 tons per acre; 935 acres 
White Tiansparent, 22*33 tons per acre; and 223 acres I). 95, 
23*65 tons per acre. 

Thus far we have only considered the merits of the 
new vaiiotics as regaids tonnage, but an equally important 
itenn is their sugar eontemts. I icgiet not being able* to 
.sni)i)lement the above statement by the exact sucrose* 
conlonts for eacii vaiiet.t% much Je^-s the lesults ()l)taiue(i in 
manufactuie. This was impossible owing the bad milling 
qualities of the WTute Tuuisparent, w Inch made it compul¬ 
sory to grind it togetluu* with a ciU'tain amount of Bouibon. 
But fre<iiient single tests of the tliret* vaiudies prov(*d 
that even in noimal dry '-easons the White Transparmit is 
a ‘slow* lipener' and of infeiior sucrose contents to the 
Bourbon In a very favourable season like 1903, liow'cwer, it 
surpassed the Bourbon in this respect iu April and Way. 

The rt*verse apjieais to be the ca<-e wdth I). 95, which 
r(*aches maturity earlier than the Bourbon, surjiassing it 
always in sucroso contents. At several binu's, how^tivor, 
a deterioration in siuTose was noticed when once maturity 
\vas attained. D. 95 and White Transparent con lain uuudi 
less glucose than the Bourbon. 

Tlmfl, on March 1, 1901, the juice from the Bourbon 
contained 1*58 ib. sugar per gallon, the White Transparent 
only 1*29 F)., but I), 95, 1*90 D)., a value never noti(*ed again 
during that crop. Tw o months later, on May 7, tho Bourbon 
contained 1*70 II),, the White Transparent had risen to 1*90 11>., 
but D. 93 had retrograded to 1*68 H). sucrose per gallon. 

♦ 
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Again in 1902, on February 21, the White Transparent 
indicated only 1*27 It)., as against 1*50 Ib. for the Bourbon, On 
April 4, we had 1*09 for Bourbon, 1*58 for White Transparent, 
and 1*71) for D. O.*), On May 4, the Bourbon contained 1*77 lb,, 
but the White Trans])areut had risen to 1*02. In the favour¬ 
able dry season of 10()3 Bourbon started on February 20 with 
1*69 lb. sucrose per gallon and White Transparent with 1*50, 
On May 0, we find 1*88 lb. for Bourbon, and 1*71 for White 
Transparent. D. 95 standing at 1*75 Tl)., which was the richest 
sample noticed for this cane in 1903. In the unfavourable 
season of 1904 neither Bourbon nor White Transparent 
reached maturity. On March 9, the Bourbon indicated 1*02 1b. 
sucrose, but the White Transparent only 1*29. D. 95, howevei% 
contained 1*78 lb. sucrose per gallon. 

After the rains in tho beginning of April a retrogression in 
sucrose contents had already sot in, for the Bourbon contained 
only 1*55 H) ; White Transparent, 1*45 : and 1). 05, 1*07 lb. 

All samples examined were taken from tho mill juice 
as obtttined in the factory, wliich explains that not ao many 
could be taken as woiild have been desirable. For the 
grinding of the White Transparent canes uumixed with other 
canes was avoided as much as possible, not only on account of 
the diilienlty to keep up a regular feed of the mills but also on 
account of the poor quality of tho megass as fuel. 

Tlnus, there are throe serious drawbacks preventing the 
White Transparent from being a successful competitor with 
the Bourbon, viz., poor sugar contonta during the earlier period 
of the grinding season, dUBculty in milling, and poor quality 
of the megass as fuel. 

The promising seedling I). 95 is free from these drawbacks. 

It is only fair to state that another Usino of the Trinidad 
Estates Co., ‘ Caroui,’ succeeded in overcoming the difficulty 
experienced in milling the White Transparent with the help of 
a cane slicer and double crushing, and the satisfactory extrac¬ 
tion of 72*5 per cent, from the weight of the <*ane was secured. 
Maceration of the megass was used. 

The que.stion, which cane is to re})Iace the Bourbon where 
the latter has failed, is a very <iiflieult one, for I believe the 
majority of our planters still share tho opinion expressed two 
years ago in Demorara, that .«o far no seedling cane has been 
grown which, in all-round good qaalitieH,is ccpial to tho Bourbon. 
At the same time, nobody will deny that the seedling canes 
have special merits peculiar to thorn^s is fully shown in the 
results published by tho inve.stigators . connected with the 
Imperial Department of Agriculture, 
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ANALYSIS OP JUICE 

FROM ■WXIITB TBANSI'ABBNT AND D. 95 COMPARMD WITH 

Bourbon ground at tub samb pidbiod. 



Bourbon. 

White 

Transparent. 


D. 95. 


Date. 


U 

as 0 

la's 

P P ^ 
M § Wl 

P-l 

M a 
g g 
5 u 

® a 

^ « • 
SfS 

PQ 

ffi p 

^ S ed 
M g M 

Grlncose 
per cent. 

It; 

S CO 

a; 

. A A 
^ d 

a S d 

QO g bC 
Ph 

® d 
cn M 

8§ 

S fcj 

a 1 

im. 

MarcL 1 ... 

9*1 

1'58 

1-65 

7'8 

1-29 

1-77 

10-5 

1-90 

1-16 

April 10 ... 

9'2 

161 

l-.’)4 




8*3 

1-47 

0-04 

„ 26 ... 

9*7 

1*69 

1*51 

... 

... 



over 

1-81 

ripe. 

0-70 

May 7 .. 

9*7 

1'70 

1-42 

10-2 

1-90 

0-65 

,, 

1*08 

0-72 











February 21 

8-7 

1-50 

1-69 

7-6 

1-27 

1-25 

... 

... 

... 

Mai*ch 14 ... 

9-8 

1-62 

1-45 

8-5 

1-42 

1-51 

9*0 

1-62 

0-80 

April 4 ... 

96 

1-69 

1-29 

9-0 

1-58 

1-30 

10*0 

1'79 

0*(52 

' May 2 ... 

9*9 

1*78 

1-10 

90 

1-83 

0*40 

0*7 

1*76 

... 

4 ... 

9-0 

1-77 

1-17 

10*4 

1-92 

0-90 

.. • 

... 

... 

JUOJ. 










February 26 

9-6 

1-09 

J-35 

8*9 

1-56 

l-IO 

... 

... 

... 

March 18 ... 

9*5 

1-67 

1-34 

... 

... 

... 

8-8 

l-5i 

1‘25 

. April 20 ... 

9-5 

V72 

1-85 

... 

... 

... 

9-4 

1-70 

1-13 

29 ... 

... 

1-72 

1-64 

... 

... 


9-3 

1 1-69 

0-70 

May 6 .. 

9-9 

1-88 

1-07 

9*0 

1-74 

0-90 

9-0 

i 1-76 

0*97 

„ 26 ... 

9-7 

1-7.5 

0-87 

... 

... 

... 

10-0 

i 1-9.6 

0*45 

11)04. 










March 0 ... 

9-2 

1-62 

1-40 

7-9 

1-29 

1-72 

10-1 

1-73 

... 

April 18 ... 

8-7 

1-56 

1-47 

8-4 

1-45 

... 

2-5 

1-67 

1*22 

May 14 ... 

8-8 

1-49 

1-40 

8-2 

1 1-46 

- 

... 

... 

... 
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UETUllN 

IN’ BotTllUON, WlIlTK TrANSPABKNT AND D. 93 IN 190i. 



Bourbon, 

Wliite 

Ti-aub parent. 

D. 

95. 


Aeres 

out. 

Tons 

cane 

per 

acre. 

Aoi*os 

cut. 

Tons 

<*aiie 

per 

acre. 

Acre.s 

cut. 

Tons 

cane 

per 

acre. 

Section A, 







Plant Canes ... 


... 

2M 

30-52 

53 

32-85 

1 1st. Ratoons. 

25 

9-25 

287 

20-78 

42 

21-27 

' 2nd. I^atooiis .. 

151 

17-53 

100 

11-30 

IH 

20-90 

Total 

17(5 

... 

007 


200 

... 

True average 

... 

10-35 

... 

23-07 


24-00 

Section B, 







Plants . . 

30 

24-93 

77 

23-10 


... 

Ibt. Ratoons. 

53 

20-23 

32 

10-38 

i 

,. 

2ad. Ratoons. 

148 

14-27 

... 

... 

1 

... 

Total . 

238 

... I 

109 

_ _. 

.. . 

... 

True average 

... 


... 

22-75 


... 

Section C\ 







Plants.. . 

(U 

19*2o 

97 

22-04 

... 

... 

Ist. Ratoons. 

28 

15-33 

88 

18-40 

16 

1910 

2nd. Ratoons. 

102 

13 55 

34 ! 

i 

17-03 



Total . 

101 

... 

219 



... 

True average 

... 

15-08 

... 

20-13 


... 


BKI’APITUDATION (TONS C'ANH PBB ACRE). 



Plants. 

1st. 

Ratoons. 


4) . 

ee 5 

> S 

t 

CO 

3 ? 

<5 o 

Bourbon . 


16-42 

15-84 

16-43 


White Transparent... 

27-53 

19-88 

16-15 

22-86 

985 

D. 95. 

82-85 

20-68 

20-88 

23-05 

225 
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DISCUSSION. 

The President : In connexion with sugar-cane experi 
ments wo liave had presented to us this morning in a votT 
summarized form results that have taken a considerable 
amount of time and thought on the part of the workers 
engaged therein, and it must be a source of very great satis¬ 
faction to them to find that wo have made substantial progress, 
not merely in regard to the raising of seedling canes, but in 
connexion with the application of manures. As the result 
of the work which is going on, I am not without hope that 
we shall be able to place the sugar industry in tiie West 
Indies in a thoroughly good position. 1 think we may 
regard the experiments now carried on in the West Indies 
as having reached as high a standard as obtains in any 
part of the world. We do not propose to rest on our oars 
in this matter but to go on in the careful and deliberate 
manner as.wo Imve in the past, and to pi^esent jenv by year such 
records as I think planters will be able to adapt to their own 
requirements, and to grow not only richer canes resistant to 
the attacks of disease, but to produce a larger amount of sugar 
per acre at probably a smaller cost. 

I should like to bidng before your notice a paper "which 
I have had printed for circulation at the Conference, giving the 
results of the cultivation of cane seedlings on Diamond estate 
in British Guiana. Experiments were carried on for four years 
with Bourbon and seedling canes, and Mr. Fleming, "who has 
contributed the information, has found that in 1901 the 
seedlings were 29 per cent, better than the Bourbon; in 1902, 
21 per cent.; in 1003,1*1 per cent; and in 1901, 31 per cent. 

Seedling canes have proved of very considerable value to 
planters : whether they will prove so in every case, we cannot 
say; we must leave it to the plantci's to adopt in every 
case that which they find to be more remunerative. 

SBBDDINU ('ANKS AT DIAMOND PDANTATION, URlTISn GUIANA. 

The following interesting information in regard to the 
experimental cultivation of seedling canes at Diamond planta¬ 
tion U taken from a letter r<‘<‘eive(l from the Manager, Mr, John 
M. Flo/ning, dated March 21 last, which was published iu the 
Agricultural News, Vol. 1II, p. 180. Later information, relating 
to the year 1901, was contained in a letter dated Decembor 14, 
1901 

- Poi the short grinding just completed here last week, 005 
acres of Bourbon and 101 acres of B, 208 were reaped. All of 
these canes suffered from a deficiency of rain in January to the 
middle of March, when they were young, and later on. from the 
middle of April to the middle of July, from excessive wet. This 
made them stunted, and in the arrowing season almost every 
individual Bourbon cane flowered: B. 208 arrowed more than in 
the previous year, but still not nearly to the same extent as 
Bourbon. It exhibits, however, a marked tendency to sprout 
at the eyes after the arrowing period. 
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* Tbe Bourbon cane yielded an average of 1*91 tons sugar 
per ac*i*e : tho B. 208, 8 ions ])or acie, or about 57 per cent. more. 
This is a\oiv mucli irrcMter (liifoioneo than I have hitherto 
obborvocl, and duo to the '^tuntod <Mop ot* Honrbon. It is an 
intoiesting locoid, but l)y no nioan^ cx]nosses tho comparative 
values of tla^ t\\ o vai iot les in a yoai nioi o suited to the Bourbon. 
The quality of oane juioo fioni each vas ovoollcnt, and far 
better than is usual in Denieiaia. 

*Tho fo^o^^iu^ table gives the lesulN ot growing Bourbon 
and seedlings, for the yeaih 1901, 1902, 1903, and 190i on this 
plantation 



1901 


1902 


Acn h. 

Tons 

\.\Cl 

Acieb. 

Tens. 

Avei. 

Horn boil 
Si‘e(llinii,s 

2 i)12 20h 
(IS2 

{),7.r) 

2,215 

2.U 

2 00 

2,7i)l-ll02 
l.:)17 277 

«,U)1 

3,700 

2-31 

2-81 

Tilt il 

:!,i»sr) 2')o i),‘m 

2 10 

1,100‘()30 

10,170 

2 47 

Smllint,s 
bettei 1)> 

20 IK ‘1 cent. 

21 pei cent. 


1003 

1901 


Acres, 

1 

I Toiib. 

Aver 

Afies. 

Tons. 

Aver, 

Uoui 1)011 
Sio(llu)i;s 

2,W)r)-(m7 7,191 
i,H79*207 r>,3;n 

1 

2*18 
2 83 

2,000 072 
1,882-017 

0,050 

5,550 

2-2-1 

2-03 

Total 

1 

l,77r)-(Wl 12,323 

2'()2 

1,581 lU) 

11,000 

2-53 

Seedlings 
l)t‘ltcr b} 

1 11 i»‘r <em. 

31 per eeiit. 


The following is a fmthor expression of opinion from 
Mr. Fleming in regaid to cane B. 208 

*B. 208 is ill my opinion the best eaiie you have given us so 
far. I have just finished reaping nearly 100 acres of it, and not' 
withstanding the fact that after they \tere planted in January 
1903 they encountered a severe drought and some months later 
an exceptionally heavy rainy season, and were in consequence 
not a heavy crop, they were still a long way bettor than 
Bourbons grown under similar conditions. An objectionable 
feature of this variety is a marked tendency to sprout at the 
oyci^ after tho arrowing season, or when its growth has from 



800 


any cause been temporarily checked. A very stronj? point in 
its favour is that in every trial I have made of it I have 
iiivaiiably fouud the juice of cxcelloiit qualitjV 

With regard to tho results for 1004, Mr. Fleming writes 

‘Taken with the results for the dirce preceding years, this 
goes a long way to i)rove that in the propagatio]i of cane from 
seed lies a ready means of obtaining vaiieties .superior to the 
Bourbon, hitherto generally grown in Demorara.’ 

The Hon. B Howelt^ Jones (British Guiana): There is one 
question in connexion with the papers read this morning on 
the results of recent experiments wiili seedling eanes, on which 
I should like to have an expression of opinion, and that is tho 
quality of the canes for manufacturing purposes. It is 
a question of great importance to us in British Guiana wlietlior 
the megass from certain seedling canes will produce a sullicient 
amount of steam to drh’ti our works. Our experience with 
many of the seedling varieties is that the megass wJieii put in 
the furnaces damps down and refiis to burn. That has been 
attributed to the furnaces, but experience shows otherwise. 
The question is now receiving a good deal of attention from 
Professor Harrison, and I had liopjd in attemliug this Con¬ 
ference to have heard some expiossion of opinion on tho 
matter. 

Professor D* Albuquerque explained that in the experi¬ 
ments carried out at Barbados with a view of determining 
whether or not a particular variety of cane was a good cane, 
its milling qualities were always inquired into and determined. 

Dr. Francis Watts (Leeward Islands): In muscovado 
factories very little precise information is obtainable on this 
point; but the megass from tho Bourbon cane i^ considered 
more suitable for furnace work than any of the varieties. 

Mr. B. W. P. BNGLTsn (British Guiana): Tlio Siigar-cano 
Experiments Committee of the Bond of Agriculture requos^ted 
me to make inquiries as to the milling ])ropcrt/ies and qualities 
of megass of seedling canes but tlu^ returns semt in rondtn* it 
very difficult to come to any concliniom-, the results being so 
widely divergent. 

The Hon. S. IIenokrson (Trinidad): In this country 
considerable difhculty was found in Iho milling of tho canes, 
the varieties being White Transparent and a few seedlings. 
That diiliculty was shown to bo due to singlo-crn.shing mills. 
The fuel question still remains a voiy vexed one. The furnace." 
in use may be responsible for it. 

The President: Professor Harrison in a roecjit ro])ort 
suggestsS that tho diHiculty might be overcome by crushing 
different varieties of eanos together and by using ci ushers 
before the rollers. 
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ERRATA. 

Pago 80, liue 27, for natural read native. 

„ 83, lines 21 and 25, for caboiise read cahoiise. 

„ 85, line 14 from bottom, for Nima read Mina. 

„ 86, „ 13, Jor gymiiopthalma read gymnophthalma. 

„ „ „ 20, „ nibs read webs. 

„ „ „ 82, „ Oartharopega read Oavtharopoza. 

„ 88, „ 11 from bottom, for Orbalda read Ortalida. 

„ 89, „ 18,/or branches rearf beaches. 

„ 90, „ 17 from bottom, Jor black-billod read black-bellUd. 
„ „ „ 12 „ „ „ Hiniantopns read Ilimantopu®. 

„ „ „ 10 „ „ „ Dowitchu read Dowitcher. 

„ „ „ 2 „ „ „ Chirps read Chips. 

„ 92, „ 15, for Bridgway read Ridgway. 

„ 301, in last column of table, insert decimal points after first 
figure whore omitted. 
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Impepial Department of Agriculture 

FOR THE WEST INDIES. 

Head Office—Barbados. 

Impei'ial Cmnmissioner of "j Sir Daniel Morris, K.G.M.G., 
Agrwulture fo^' the West ■ D.Sc., D.C.L., M.A., F.L.S., 
Indies j F.R.H.S., O.M.Z.S., V.M.H. 

Seientifie Assistant . W. R. Buttknsha'w, M.A., B.Sc. 

Mycologist and Agricvltimil\ L. Lkwton-Brain, B.A. 
Ijecturec j (C’nntalb.), F.L.S. 

Entomologist . Henry A. Ballou, B.Sc. 

Travelling Inspector' in ] 

conne.rion mth Cotton Thom vk Thornton, A.R.O.S. 
Investigations j 

Chief Clei'k . Alli'YNR Graham Howrll. 

Assistant Clei'k . Murrell B. Connell. 

Junior Clei'k . Lionel B. Mason. 

Typeroritei' . Beatrice Robinson. 

I A. B. Price, Memb. Jonra. Inst. 
Tempoi'ary Assistants ... A. W. Straughan. 

I J. 0. Todd. 

Messenger .W. H. Bourne. 

Honm'arj/ Consulting Chemists to the Imperial Department 

of AgriouUure, 

Professor J. B. Harrison, O.M.G., M.A., P.I.O., P.G.S. 
Professor J. P. n’ Albuquerque, M.A., P.I.O., P.O.S. 

Ooi'ernment Analytical and Agricultural Chemist for the 
Leeimi'd Islands, 

The Hon. l^ANOis Watts, C.M,G., D.Sc., P.I.O., P.O.S. 



8Q4 


List of Staffs of Colonial Establishments. 


BARBADOS. 

Botanic Station. 

Superintendomt. J. R. Bovell, P.L.S., P.O.S. 

Clerical Assistant. 0. E. Stoutk. 

Sugar-cane Experiments. 

Cliemist-in-ehargo ... Professor J. P. D’Albuquerque, 

M.A., F.I.O., P.O.S. 
Assistant ... . . ... R. D. Anstead, B.A. 

Laboratory Assistant ... D. E. Seale. 

Pupil Assistant. S. D. Bascom. 

Agricultural Sup’dent .. J. R. Bovell, F.L.S., P.O.S. 
Assistant do. ... 0. T. Murphy. 

Junior Assistant ... ... J. O. Maloney. 


Lecturer in Agricultural'! Longfirld SxMITH, B.Sc. (Edin.), 
Science / Ph.D. (Leipzig). 


TOBAGO. 

B fctnlc Sia(io7i. 

Superintendent. J. IL Hart, F.L.S. 

Curator . Henry Millen. 

Agricultural Instructor... N. Lord, 

Poreman ... .J. Blackman. 


GRENADA. 

Botanic Station 
Curator 

Agricultu ral I n structor... 

Poreman. J. 0. Callender. 


ST. VINCENT. 

Botanic Station. 

Agricultural Snp’dent ... W. N. Sands. 
Foreman ... . ... Joseph B. Dopwrll. 


Agricultural Ecvpcriments and Edneaiwn, 


Agricultural Instructoi' 
Resident Master of Agri¬ 
cultural School 
Assistant Master. 


Thomas Osmrnt. 
W. n. Patthrson. 
Stanley Todd, 
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List of Staffs of Colonial Establishments.— 


Sr. LUUIA. 

Botanic Slalioi, 

Agi’imlUiral Siip'doiil ... J. C. JNroouK. 
Forouiau. Kijas J5uc’Kaiiuk. 


Agyivnllaviil L\vpcriniciitH and Education, 


AgrieulUiml Iiisiruotor .. 
Onicer-iii charge of Agii- 
eiiltiiral School 
Sdiooliuafatci* 

Ovei'beor .. 


GiiJORGHJ S. Hudson. 

j J. 0. JMoOPJi]. 

R. W. Nh.ks. 

J. CoNNIfiLL. 


DOMINICA. 


Botanic Station, 

Curator .JoswiMi .Ionks. 

Foreman.I. F. Raptlste. 


Agricnltuml E,vporinu'nfH and Education, 

Agricultural Tuhtrnctor... Geo. F. Hranc’ii. 

Onicor-iu-cluvvKX'of Agn-j Ancun.AM) Hkooks. 

ciilLiiral Sl-IiooI .. } 

School master .IfUDoi.pii Pjcnn. 


MONTSIDHIIAT. 


Bulimic Station. 

Curator ... ... .. Wm. Roiwon. 

Local instructor. Dudi.kv Joii.nhon. 


ANTIGUA. 

Dolanic Slatioii. 

Cuiator . A. J. .loiiDAN. 

Foronmn ( Vctiiig) ... A. Tiiiianf. 


Agi'icidliiral JiJ.vpcriinoiilH and Kdiwaiion. 


Ohcmist-iu-chargo 

Aubistaut. 

Acting Agricultural 1 
Suyoriubcadont ...J 


Tlio lion. Fran<!i.s Watis, 
C.M.G., D.Sc., hM.O., F.O.S. 
IlAROI.1) A. TKMPANY, 
B.Sc. (Loud.), A.I.O. 

II. OAiiUNa. 


Agricultural and Scionoo 1 y Kiauy b.A. 
Master ./ > • • 



List of Staffs of Colonial Establishments.- (Contimied.) 


ST, KITT’S-NEVIS. 

Botanic Statmi. 

Curator (Acting) ... F. K. Shepherd. 

Foreman ... .. ... H. Holder. 

Agricultural Experiments and Education, 

Ghemist-in-charge .. The lion. Francis Wait.s, 

C M.G., D.Se., F.E.U., F.C.S. 
Agricultural Sup’dent ... F. R. Shepherd. 


Agricultural and Science 
Master 


John Bei. 


.LINCr, B.Sc. 


Agricultural lubtructor \ y TLmivru 
(Nevis) . I 


VIRGIN ISLANDS. 

Agriuultutal Instructor... W. G. Fishlock. 


BRITISH HONDURAS, 

Botanic Station. 

Curator.EuoBNK OAMrjJUi.i,. 


JAMAICA. 


Depwrtment of Public Gat'dow and Planlalionti. 


Director. 

Supt. of Hope Gardens aud"! 
Experiment Station, Hill [ 
Gardens, and Castleton Gar -1 

dens . ...J 

Assistant Snpt. of Hope | 
Gardens .. .. .. J 

Assistant Supt. of Castleton) 

Gardens . j 

Snpt. of Eling’s House (hardens 
Supt^ of Parade Gardens 

Clerk at Head Office. 

Assistant and Typewriter ... 


The lion. Wm. Fawubtt, 
B.Sc., F.L.S. 

William Harris, F.L.8. 


W. M. CUNNINOHAM. 

John Campbbli.. 

Jambs Bbiscob. 

W1IJ4AM J. Thompson. 
F. N. Isaacs. 

Ublbn Apulaiuu W091). 
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List of Staffs of Colonial Bstablishments.—f 


J AJMAICA. - rConcluded.) 


Agncidlnral JS,vperinientH and Education. 

Government Analytical and \ Herbert H. Cousins, M.A., 
Agricnltuml Cliciuisl ( D.Sc. (0\oii.), F.O.S. 

Assistant Chemist . H. S. Hammond, F.C.S. 

Second Assistant . B. J. Wortlky. 


Sugar Experiment Station; 

Clieniist-iii-Oliarge ... . II. H. Cousinh, M.A., 

J)Sc (Oxon.), F.O.S. 
Fermentation Cliemist . Charles Alt<an, B.Sc. 
Suporintondeut o€ Sugai-aine | W. Murray, 

Kxperiiueuts ... j 


lAjeturer in Agricultural Science T. F. Tkvkrsuam. 
Travelling luhtructorh in Agri-fWiruAM Oradwick. 

culture.\WiLUAM J. Thompson. 

Agricultiu'al Instructor at | 


iluiM Experiment Stivtion 


W. M. Cunningham. 


BRITISH GUIANA. 


BoUtnUi Oai'dem. 
Superiutcndeut 

Heiul Gai’dener 
Ahsistant Gawlcnor ... 
Clerical Ahhistont 
Keeper (Berbice) 


... A. W. Bartlmtt, B.A., 
B.Sc., P.L.8. 

... John P. Wary, P.L.S. 
... F. TV. B. Gartkr. 

... E. S. Chrihtiani. 

... J. Nardamooniii}. 


Janciillui'dl Kvim'iuu'Hlit and Bdiivalion. 

Clioinist-in-cliarge .Pror.J.B.HARRiHON,C.M,G., 

M.A., F.r.C., P.G.S. 

Agricultural Assistant ... Kobkrt Ward. 

Science ftlastcr ((ineen's j Bngush, B.A. 

College) . I 


TIIINIUAI). 


Royal Jiolnnic Gai'deiiH. 

Siiporinteudont . 

Aast. Superintendent. 

Head Gardener (Govt. Ilonsc)... 

Clerk (St. Clair). 

Ovciwcer (St. Clair) . 

Ilorbarhun Assistant. 

Agricultural Instmctorb 
Mauagei' (River Ebtato) 


John n. Hart, F.L.S. 
F. Evans. 

J. Bailby. 

H. C. Massy. 

A. COLLENS. 

Paudinh MoLkan. 

Wll,iIiIAM LKSLIB. 

n. A. Nurse. 

J. C. Augustus. 
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INDEX. 


A. 

A^ave li^ida, 150. 

— -, var. eloii^ata, 151. 

— - , - sisal ana, 151. 

— aisalaua, 155. 

Agi'ieultiiral Ooiiforonoe, 

1005 : - 

Ooucliision, ?12S. 

ContVrou<*o <1 in nor, ill 7. 
Kxoursions, 327. 

Exhibits, 32S. 

List of reprosontalives, 289. 
Minutos oi‘ pfoooo<lin|.»s, 307, 
«2t). 

Drosidential add mss, 203. 
Agi'ioidttiral Education, (nee 
Edu(*ation). 

— wShows, {see Shows). 
Authracnoso of cotton, West 

Indian, 178. 

—, artUicial cultures, 183. 

—, disease t)f bolls, ISO. 

—, - on l(‘aves, 182. 

— , - of st<nn, 182. 

, inoculathjii cxperiinents, 
187. 

, symptoms of dis(‘iisti, 180. 
Antln*ax, .*ii)2. 

Antigua, siigar-cauu' experi¬ 
ments in, 300. 


B. 

ihictoria and the nitrogen 
problem, 210, 

—, nitrogen-ISxing, 213, 

—, root-tuberele, 211. 

- , — • »nieroscopie appear¬ 
ance of, 215. 

—, soil inoculation with, 240. 
Bacterial cnliiires, distriimtion 
at\d use, 21 

Bananas, a<'r(‘ag(^ in Jamaica, 
53. 


Bananas, Harbadoa, carriage of, 

120 . 

—, description of, 233. 

—, history of industry, 232. 

landing in Knglaiwi, 235. 
—, —, packing, 234. 

—, cniti va-tiou, cost of, 57. 

—, —,111 Trinidad, 57. 

—» in*ofit.s of, 02. 

—, cutting for export, 133. 

—, —, handling, and transport, 
58. 

—, nn^thod of pur(diasing in 
Jamaica, 55. 
suck<‘rs, i)urchase of, 00. 

—, transportation in Jamaica, 
50. 

—, variety grown in Jamaica, 
54. 

Barbado-^, agricultural educa¬ 
tion in, 303. 

—, sugar-cane exporiinonts in, 
290, 357. 

Bee Keeping, 302. 

Birds of St Vincent- 
Aetitis macularins, 91. 
-Egialitis semipahnala, 00. 
Amazona guildingi, 88. 

Anas bosehas, 89, 

AnoUvS vStolidus, 90, 

Ard<‘a candidissima, 89. 

-- eaeruloa, 89. 

— herodias, 88. 

Arenaria inter))rc.s, 90 
Bartrainia longicanda, 91. 
Bellona cristate, 87. 

Becjuia sweet, 87. 

Blackbird. 80. 

Booby, 89. 

Buteo latissimus, 83, 88. 
Butoridea vircsccns, 89. 
Oalidris arenaria. 91. 

Oallisto Versicoloi, 87. 
Oartharopeza bishopi, 80. 
Certhiolo airala, 80. 

— saceharina. 80. 
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Birdh ofSt. ViiiCM^nt (vonitL) 
Ceryle ak*yoii, 88. 

Ohaotura braeliyiira, 87. 
Charadrius ciomiuicnH, 00. 
Chickon hawk, 88, 88. 
Chimney Hwirt, nwallow. 87. 
Cocf*yziis minor, 88. 

Cocorico, 82, 88. 

Coluinba eoreiisis, 88. 
Coluinbigallina pasHtn'inu, 88. 
Croster, 05, 

CrotophaKa ani, 87. 

CiK'koo mankx*, 88, 05. 
Curlew, 01. 

Diablotin, 00, 

Doetor bird, 05. 

Dove, seaside. 88. 

Doves, 81, 

Dowitcber 00. 

Diiok hawk, 88. 

Klainea niartinien, 87. 
Ereuiiete.s pusillua, 00. 
Enlami)irt jugularis, 87. 

holoseriaeeiis, 87. 
Eupbonia llavifi'oiiri, 87. 
Eupsycliortyx soiminii, 88. 
Faleo perigrinuH anatum, 88. 
Flycatclior, 93. 

Foreign birds, 80. 

— introduced, 57. 84. 
Fregata iupiila, 89. 

Faliea auierieana, 80. 
Callinago <l(‘lieata, 90, 
Oallinula galeata, 80, 
Gallimilo, imr])Ie, 89. 

Came birds, 81, 

Caulding, 88, 80, 95. 

Grass l)ir<l, 87. 

Grieve, 80. 

Orouml dove, 88, 05. 

Gull, langliing, 00, 

Hawk, black, 88. 

TTimantopus tnoxieanus, 00. 
House wren, 05, 

Humming bird, 87, 05. 
Hurricane bird, 00. 

Tonornis martinica, 89. 
Kingfisliei*, 88, 95. 

Larus atricella, 90. 
Loggerhead, 87. 

Loxigilla noctis, 87. 
Macrorbamphns Hcolopa(*o\is, 
90. 

Mallard, 89. 

Man-o*-war bird, 80. 


Bin Is of Sb. Vincent {coutd,): - 
Margaroi)s montaiuis, 80. 
Mcnila gymnophbhalma, 80, 
— nigrirostris, 86. 
Micropalania liimantopus, 00. 
Mimiis gilvuH, 8(i. 

Mistletoe bird, 80, 05. 

Moeking bird, 80, 95. 

Molasses bird, 86, 95, 
Mountain dove, 88, 05. 
Myiarchus oberi, 87. 

Noddy. Mwen, 90. 

Numonius borealis, 01. 

hndsonicus, 91. 

OceanitOH oceanieus, 90. 
Ortalula I'uficaiida, 88. 

Owl, jumbie bird, 88. 

Parrots, 88, 88,05. 
r^elocanns fiisens, 89. 

IVliean, brown, 89. 

Poti'ol, Wilson's, 90. 
Petrocholidon Tnlva, 8(i. 
PliaOthon aetliercus, 89, 
Pigeon, wild, or ramit‘r, 95. 
Pipiri, 87. 

Pipperie, crested, 95. 

Plover, 90, 01. 

Porzana coroliua, 89. 

Progue domiiiicensiH, 86. 
Pnlhnus aiuluboui, 00. 

Quail, 88, 88, 95. 
Quercpioiidula discors, 89. 
Quiscalus luminosus, 87. 
B.amior, 88. 

Redbreast, 95. 

Redstart, 95. 

Hamlerling, sandy snipe, 91. 
Sandpiper, 90, 91. 

Seal (*o()fc, 89. 

Seiurus naevius, 80. 

Snipe, 90. 

Sovii rail, 89. 

Smxfriere bii'd, 8(J, 05. 
S<iiiatarola Indvc^tica, 90. 
Sterna anosthaetus, 90. 

— tlougalli, 90. 

— fuliginosa, 90. 

— maxima, 90. 

Stilt, black »iock, 90. 

Strix nigrcscens, 88. 

Sula piscatov, 89. 

— sula, 80. 

Sympliemia semipalmata, 91. 
Teal, blue-winged, 80, 90. 
Thryothorus musicMis, 86. 
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Birds of St. Vin(*ent (contcL) 
Tiaris birolor. 8T. 

Tk*k bird, 87, 05. 

Topknot llycntoller. 87. 
Totiuins (lavipoH, t)l. 
luelanoltMieiH, 01. 

MolitariuH, 01. 

Treinbleiir, 05. 

Tringa fu^(*icolH«, 01. 

-- nwailata, 00. 

miiiutilla, 00. 

Tropic bird, long tail, 80. 
Tnrristoiio, calico bird, rock 
plover, sandy plover, 00. 
Tyra-nmis rostratns, 87. 
IJrnbitinga antliracdna, 88. 
Vireo cali<lris, 87. 

Wall bird, 80. 

Water tliriish, 8(>. 

Willel, white-tailed curlew, 

01 . 

Yellow legs, 01. 

Zenaida inarLini<*aiia, 88. 

— '/enaida. 88. 

T}ord<*au\ mixture, use of, as 
gormicide with plant tops 
and cuttings, 00, 108. 

Bovoll, J. lb, Experiments with 
HWO<‘t potatos at Barbados, 
41. 

British (biiana, eaeao exports 
from, 170. 

— —, Hugar-(*ane experiments 
in, »*585. 

Buttenshaw, \V. lb, Wist 
Indian Starches, 1. 


Caeao. ari^a in .Jamai(*a, 175. 

- , exports from Britisli Guiana, 
170. 

—, British West Indies, 


Gaeao, West Indian, pi*icc“' for, 
175. 

Cluivchill, S. .1. A., Lemor^ in¬ 
dustry in Sicily, (59. * 

Citric acid, to ascertain stiength 
of solutions by hj>'dromcter, 
280. 

Citrus fruits, <*ultivalieu in 
Sicily, 05. 

~ ,-Jamaica, 05. 

, exports from Italy. 71. 
-, gathering in Sicily, 00. 

- — , packing in Sicily, Ob 

- , Holoetion and packing^ 72. 

- Hoi'ting of fruits, 72. 

Clark, A. IF., Birds of St, 

Vincent, 79. 

Cold storage of fruit, 117. 

(Jolietotriclinm gossypii, 178. 
A)uforonce, (nee Agricultural 
Conference). 

L^otton, area iu, 299, 818. 

- ginneries, 299. 

industry in West Indies, 209. 

, vi^it of Mr. K. L. Oliver, 
209. 

prices, 209. 

seed, Sea Fslaiid, 228. 

- —, - analyses of, 225. 

-, —, composition of, 225. 

--meal, 227. 

, feeding value of, 

229. 

, meal, 281. 

•, fertili//mg valui^ of, 

meal, 220. 

, West liKliaii anthraenose 
of, 178. 

Cousins, II. II., analyM*s of 
Jamaica fodders, 108. 

- , ExpiuinKUits wdth sweet 
potatos iu ,lanv\ica, 281. 


171. 

• Dominica, 170. 

—, Crenada, 175, 299. 

, - Jamaica, 299. 

—, - St. Vincent, 70. 

Trinidad, 175.299. 

— industry, 298, 810. 

-in West Indios, 172. 

— orchards, inanurial value of 
woods in, 287. 

— p<‘st, 209. 

— plants, distribution of, 177 


D. 

d^AlbiKpierque, J. P., Sugar 
cane experinumtis at Barba¬ 
dos, 29(5, 857. 

Date palm, clhuatie require 
inejiits of, MO. 

—, eultnro of, 1»89. 

-, -- in TTnited States, 143. 

-,.West Indios, 145, 

, d<^scription of, 180. 
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Date Palm, fungoid disease of, Fruit iudustry, inJamaiea, 53, 
14S. 


-- Irrigation of, 111, 

planting and cultivation 
of, 140. 

— , pollination of, 142. 

— —. yield, etc., 142. 

Dotes, exports of from Persian 
(iulf, 189. 

Diseases of plants 
Diplodia, 311. 

Maiasmins saceluiri, 300. 
xNeetria, 311. 

Phytoplitbora, 311. 

Thiela viopsis etliacetieus, 
300. 

Tricliosphaeria sact‘liaii, 
309, 307. 

Witch broom, 290. 311. 
J)ouunicH, exports of eicao 
from, 170. 

Education, Agi icultiiral : - 
At Antigua, 303, 315. 

— Barbados, 303, 313. 

— British Guiana, 303, 313. 
— Grenada, 310. 

— Jamaica, 303, 310. 

— St. Kitt's, 303, 315. 

— St. Vincent, 308, 310. 

— Trinidad, 303, 315. 
Lecturers to teachers, 303. 
Papers on at rnnf(u*once.315. 
School gardens. 301, 310. 

shows, 301, 310, 

Seholai sliips, 303. 

Ensilage eom])arcd witli hay 
for tropical countries, 101. 

F. 

Faii^, u'^e of, in cold storage, 
no, 120, 121, 122, 123, J28. 
Fish cm ing, at Barbados, 302. 

— ti-ade. 303. 

Fodder plant®, West Indian, 
(srr AVest Indian fodder 
lOaiit'^). 

Fiiiit, carriage from Barbados, 

120 . 

—, cold storace for, 117, 

— ,-, llalTa systems of, 127, 

130. 

“ ,-, systems of, 127, 

—, cutting for export, 133. 

— , (liscluiigiiig fiom cars, 121. 


300. 

-, sliipnient of hanauas to 

England, 300. 
packing sheds for, 125. 

—, picking for export, 125. 
Fungoid pests, Diseases 

of plants). 

a. 

Cxenuicides, (sec Sugar-cane^ 

' plant tops, etc*.). 
jGies, W. J , Chemical notes on 
I bastard logwood, 240. 
Graphiola phoonicis, 14S, 
Grasses, (ace West Indian fod¬ 
der plants). 

Grenada, exports of cacao from, 
175. 

Gruenberg, B. (\, Cliemical 
notes on bastaid logwood, 
210 . 

H. 

Ilaematoxylon eampcchianum, 
(see Logwood). 

Hall, R. B., Exi)ernnenls with 
sweet potatos at Barbados, 
41. 

ITainmoiid, 11. S, chemieal 
analysis of Jamaica fodders 
by, 105. 

Harrison. J. B., analysis of 
guango by, 113. 

, , kSugar-can(» experiments 

in British (bnana, 335. 
ITauaii, \V<‘st Indian sugar¬ 
cane s(a*dlings in, 20S. 

—, producti\(mes> of, 270. 

—, sugar industly in, 2“)0 
Hay, comi)aicd witli ensilage 
for tropical <*ountru's, 101. 
Henecpien bl‘im*(), 151 
Hydrounder, for as(*<*rlaining 
strength of lime jni(*e and of 
solutions ot citiic acid, 230. 

I. 

Imperial Institute, Hnlkdiu of, 
Fodder and lawn grasses for 
eultivation in W<‘st Africa, 
103. 
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Tnseot pest'-* on bweot ])ot£ito^, 
41. 

Italy, exi30i*ts of citrus plants, 

7t. 

J. 

Jamaica, acreage in hananas 
in, 53. 

—^-cacao in, 173. 

—, citius fruits and pino-applos 
in, 01. 

—, experiments with sweet 
potatos in, 281. 

—, exports <)[' fruit from, 53. 

—, fruit industry of, 53. 

—, sisal licinj) industry in, 150. 
- vai'iei.N oT baiuuias grown 
in, 51. 


Louisiana, West Indian seed- 
liui^ canes in, 208. 


M. 

iMarasmiiis saccliari, 301), 
Moulseiiat, lime indiistiy at, 
800. 

Morris, Sir Daniel, cairiage of 
fruit from Barbados, 120. 


N. 

Naiidet ]3rocoss for extracting 
and ])urifyiug cane juice, 90, 
Nitrogen in I'clation to bac¬ 
teria, 210. 


L. 


O. 


Leeward LsLmd^, agricultural 
education in, 308. 

-, expeiiments iu treating 

plant tops and cuttings with 
geiinicides, 90. 

-, sugar-cane experiments 

in, 300. 

Lemon industry in Sicily, 08. 

— peel, pickled, GO. 

Lemons, cost of packing, 08. 

—, essence of, 71. 

—, cxtiacting essence, 07. 

—, pnaluctiou in Sicily, 08. 

—, season for jdaiiting, 09. 
Lcwtoii-Brain, Fj., West Indian 
AnthiMcno^c of cotton, 178. 
Lime industry in Wcsl Indie*-, 
300. 

— juice, to ascortain strength 
of by JjydrometiM’, 280. 

- orchards, mauurial value of 
Aveeds lu, 287. 

Log wood, ba s tajxl, (diomical 
notes on, 249. 

—, —, dosciiptiou of, 250. 

—, extracts, solid matter in, 

257, 

—, heartwood, conipositiou of, 
251. 

—, seedlings, composition of, 

258. 

, tinctorial dilTcrcnces, 25J. 


Oliver, E. L, visit to West 
Indies, 299. 

Oiiiou-», bacteiial rot of, 131. 

—, kinds of rot, 187. 

—motile bacteria in, 131. 
Orange flower water, manufac¬ 
ture of, 09. 

— peel, pickled, 09. 

Penicilliiiiu rhizopus, 257, 
Posts, fungoid and insect, (sec 
Diseases of plants). 


P. 

Phoenix dactylifera, 180. 

Id)yto])htlu}ra, 811. 

Piuo-api>lcs iu Jamaica, 01. 

l^otiitos, b^veot, analysis of 
roots, 18. 

_ vinos, 50. 

—, —, chemical analysis of, 
284. 

—, —, description of varieties, 

12 . 

—, —, oxi)enmeuts with in 
Barbados, 11. 

—. —,-Jamaica, 281. 

—, , field results of experi¬ 

ments, 17. 

—, , inse<*t attacks, 41. 

Publication'-, agricultural, 304. 
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Q. 

Queensland, West Indian seed 
ling canes in, 208. 


B. 

Royal Mail steam Packet Oo., 
caniage of fruit from Bar¬ 
bados, 180. 

Rubber, Castilloa elastica, pre¬ 
paration of rubber from, 219, 
—, experiments in Trinidad, 
221 . 

—, extraction and preparation 
of, 211. 

—, Funtiimia africaiia, 222. 

—, — elastiea, 222. 

—, Hevea brasiliensis, 221. 

— industry, prospects of, 302. 
—, preparation of commercial, 

from extracted latex, 218. 

— trees, age for tapping, 211. 

— —, resins in, 211. 

— —, tapping, 211. 

— —, — instruments for, 214. 


S. 

St. Kitt’b, sugar-cane experi¬ 
ments at, 8(57. 

St. Vincent, biinls of, {nve Birds 
of St. Vincent), 

-, climate, 77. 

-, description of, 75. 

-, exports of cacao from, 

17(5. 

-, flora of, 78. 

-, hurricane, 79, 

-, ordinance for protecting 

biixls, 92. 

-, vegetation of, 77. 

-, volcanic eruption, 79 

Scale insects;— 

Ohionaspis citri, 801. 
Mytilaspis citricola, 801. 
Scholarships, agiicnltural, 808. 
Shows, agricultural, 808. 

Sicily, lemon industry in, (53. 
Sisal hemp, cultivation in 
Bahamas, 152. 

-^-Caicos and Turks 

Islands, 151. 


Sisal Hemp, cultivation in 
Jamaica, 150. 

— drying and baling, 1(54, 
-, exports from Bahamas, 

1(59. 

-j-Caicos and Turks 

Islands, 151. 

— —, fluctuation in prices, 1(5(5. 
-, freight of, 105. 

-industry, 150, 167, 301. 

— plant, cultivation of, 158. 

in Yucatan, 1(59. 

-, cutting the leaves, 159. 

-, description of, 154. 

-, extracting the fibre, 101. 

-, planting, 158. 

-, poling of, 139. 

— —, soil, for, 157. 

-, waste material, 165. 

-, yield, 165. 

— plants, distribution of, 155. 
Smith, W. E., Fruit industry 

of Jamaica, 58. 

Soils, British Guiana, effects 
of manure on composition, 
853. 

—, Trinidad, 388. 

Starches, West Indian, 1. 

Abrus precatorious. Crab’s 
eye, 3, 13. 

Anacardiaceae, 8. 

Anona muricata, sour sop, 2, 
15. 

—, reticulata, custard apple, 
3. 

—, sqiuunoba, sweet sop, 
sugar a[)plo, 3. 

Anonaceae, 2. 

Antigouon insignis, 7, 16. 27. 
Apocyneae, 5. 

Arachis hypogaoa, 3, 15. 
Aroideae, 9. 

Artoearpus incisa, 8,10,28, 10. 
— integrifolia, 8, 10, 29. 
Cajanus indieus, pigeon poa, 
3, 15. 

Canna ediilis, tous-los-niois, 
18, 29. 

indica, Indian shot, 13, 29. 
Cassava, 7, 1(5, 27. 

Coloeasia esculenta, iaiinia, 
eddoe, 9, 17, 33. 
(’onvnlvulaceao, 5. 
Cueurbitaeeao, L 
Diobcoreae, 10. 
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Starches; West ludiaa 
(contd .); 

Echites iimbellala. night- 
shade, 5, 10, 24. 

Euphorbiaceae, 7. 

(iraimiieae, 10. 

Ipomoca Batatas, o, 10, 25. 

— Ilorbfalliae, 0, 20. 

— fabtigiata, 0, 20. 

Legumino^ae, 3, 22. 

Mangifeia indica, mango, 3. 

15, 20. 

Mauihot aipi, sweet cassava, 
7. 

— utilifabiina,bittei ca'-sava,7. 

Marauta arundinac oae, ar¬ 
rowroot, 11, 30. 

Musa sapient uni, banana, 

13, 10, 31. 

Museae, 13. 

Myrabilis dichotoina, 7, 20. 

Nyctagiueae, 0, 

Pachyrhizus tubciosus, yam 
bean, 3, 10, 23. 

l^ia&eolus vulgaiis, red pea, 
3, Id. 

Plantain, 13, 10, 31. 

Polygonaccae, 7. 

Scitaniineae, 11. 

Sechium edulo, clio-clio, chi ib- 
topbine, 4, 10, 23. 

Sorgiun vulgure, guinea corn, 
10, 35. 

lTrtica<*eae, 8. 

Vams, 10, 10, 32. 

Zea Mays, mnize, corn, 10, 33. 

Zingiber oJlicinalis, ginger, 

13 , 20 . 

Staiche'-, West Iiulian : 

Bibliognphy, 38. 

Classification, 3(), 

Introductory, 1. 

Microscopic dobciiption, 20. 

Jhvparation, 15. 

Tabic ol* moasiucmeuts, 30, 

Stock, improvement of, 301. 

Sugar-cane; 

Barba dob, oxpe rim enis in, 837. 

—,-, chemical seliction 

in, 303. 

Bouibon, 342, 384, 385, 388, 
389, 890. 

—, in Trinidad, 382. 

British Cuiana, experimente 
in, 295, 835. 


Sugar-cane (conW.) 

Juice, filtiatioii of limed 
mill, 90. 

-, Naudet piocesb for ex- 
tiacting, 90. 

Leeuaid Islands, expei i- 
mentb in, 800. 

IMant tops and cuttings, 
ti‘eating with geimicides 
before planting, 99. 

Seedling, B. 109, 290, 842, 
873. 

—, B.’ 147, 200, 297, 29>', 342, 
852, 873. 

—, B. 156, 373. 

-, B. 208, 290, 297, 208, 312, 
373, 388, 389. 

, B. 306, 373. 

-, B. 370, 378. 

, B. 393, 378. 

-, D. 74, 851,373. 

- , D. 78, 847, 350. 

- , D 05, 290, 842, 317, 352, 
373, 381. 

, D. —, ill Ti'imdad, 382. 

- , D. 109, 290, 312, 347, 351, 
373. 

-, D. 115, 317, 8.52. 

—, D. 116, 347. 851. 

-, D. 180, 847, 352. 

D. 145, 349. 

-, D. 025, 850. 

-. I). 2,190, 352. 

—, I). .},956, 331. 

Tar, use of ab gc'iuiicide with 
pliiiii tops auil (‘Uttings, 
90, 108. 

Tops voisub cuttings, 99, 
102 . 

Trinidtul, cuinparative yield 
of varieties In, 382. 

White Transpai'ent in Triui- 
(Uul, 282. 

Sugar liidubtry:— 

(Jentml factory bybteni, ad¬ 
vantages and dibadvan- 
tages, 197. 

-, cost of, 199. 

- -, production, 201 

-, molasbes. 205. 

Hawaii, expenses, 280. 

—, featilixers, ubed, 278. 

—, furrowing, 260. 

killing up, 205. 

—, implements, 200. 
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Sugar Industry, {contd.) 
Hawaii, irrigation, 270, 

—, manuring, 200. 

—, planting, 208. 

—, preparation of soil, 250. 

200 , 202 . 

—, ratooniiig, 205. 

, stripping, 20 J. 

—yield, 277. 

Muscovado system, advan¬ 
tages and disadvanfcagcH, 
197. 

-, cost of production, 201. 

-, estate cultivation, 207. 

-, history, 195. 

-, in Barbados and 

Leeward Islands, 193. 

-, markets for, 202. 

-, molasses, value of, 204. 

T. 

Tobacco industry, 802. 
Thielaviposis ethaceticus, 309. 
Trichosphaeria sacchari, 309, 
307. 

Trinidad, sugar-cane experi¬ 
ments in, 882. 

—, exports of cacao from, 175. 
Turks and Caicos Islands, sisal 
hemp industry in, 151, 

U, 

Lbich, A., Experimouts with 
seedling canes in Tiiuidad, 
382. 

W. 

Watth, Francis, Ascertaining 
the strength of lime juice 


and solutions of citric acid 
by means of a liydrometor, 
230. 

—, —, Maiiurial value of woods 
ill cacao and lime orchards, 
287. 

—, —, Sugar-cano experiments 
ill Leeward Islands, 300 

Weeds, inamirial value of in 
orchards, 287. 

West Indian fodder plants, 103. 
Bidens leneautha, Spanisli 
needle, 110. 

Brosimum Alicastrum, 
broad-nut, 111, 

Crescentia Cujote, calabash, 
113. 

Oynodon Dactylon, Bermuda 
grass. Bahama grass, or 
devil grasp, 110. 
Miscellaneous pasture grass¬ 
es, 109, no. 

Pauicum maximum, Guinea 
grass, 100, 107. 

— muticum, Para grass, 100, 
108. 

Phaseolus somi-orcctiis, 115, 

no. 

Pitheoolobimn Saman, 
Sanian, guango, rain tree, 
105, 112. 

Rico meal, 112. 

Sfconotaphrum americauum, 
pimento grass, 100, 108, 
109. 

Tropliis amoricaiia, ramoon, 

111 , 112 . 

West Indian starches, (m/ 
StarchOvs). 

West Indies, cacao industry in, 
172. 






